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Hypertrophic villous synovitis of knee. Note the consestion and velvety appearance of the syno- 
vial membrane. Note also the elongated villi between the femur and tibia, where they are pinched 
during motion of the joint. See page 6£ 
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CLINICAL EVIDENCE OF A1>Re!kA^^ 
IN INFECTIONS 

CLINIC OF DR. A. S. BLUMGARTEN, 
Len«z Hill Hospital, New York. 



It is being more and more appreciated that the endocrine glands 
play an important role in immunity. Numerous observers notably 
A. Marie,^ A. Garibaldi,' J. Koopman,^ and others have shown that 
the thyroid and especially the adrenal glands play an, important rSle 
in the mechanism of immune processes. Although the source of the 
production of various immune bodies has not been definitely estab- 
lished, yet tiiere is a good deal of evidence accumulating which seem- 
ingly indicates that the various endocrine glands perform an 
important function in this mechanism. Becognition of the presence 
of various antibodies gives us evidence of biologic substances resulting 
from the immunological reaction. At the same time, however, this 
process is manifested by definite clinical evidencet^ which if viewed in 
the proper light, can be demonstrated to be the dinical manifestation 
of the immune reaction. 

The reaction of the endocrine glands in infections can occur in 
two ways: first, as the clinical evidence of an immunological response 
to the infection, and second, as evidence of injury to one of several 
of the eudocrine glands, either during the infection itself or after the 
infection has subsided. 

To get a proper perspective of the whole problem let us for a 

^Mabue, a.: Du mode d'action de TAdrenaline sur les toxines bacteriennesy 
AfmalM de VIn$tiiut Paaieur, Paris, 1919, 33, pp. 645-656. 

'Oabibaldi, a.: Thyrodde et Immunity aoquise. Sur I'lnfluMioe de Im tliy 
roidectomie (chdz le lapin) stir le formation dei sensibilisatrioes li^t^rohemoly- 
tiqiies d'immAmisation. Gompies rendua. BodMi de Biologie, Paris, 1920, S3» 
pp. 15-16. 

* KooPMAN, J. : The Influence of Uifl ISiyroid Gland on tlie Form&tion oi Anti- 
bodies. Endocrinology, voL ii. No. 3, Julj-September, 1919. 

Vol. IV, Ser. 31—1 1 
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2 INTBBNATIONAL OLINIOS 

moment oonsider same of the dinioal f eaturea of oommon infections 
from this point of view. It ie known to any good clinician that 
individuals differ in the intensity of their reaction to an infection. 
Very frequently the more intense the reaction as indicated by the 
intensity of the dinical signs the better is the prognosis. For example^ 
a patient suffering from pneumonia who has a moderately high 
temperature, flushed f ace, rapid bounding pulse^ bri^t eocpression 
of the eyesy etc., frequently does better than the patient whose response 
is not so marked* Oomparing this reaction to the symptoms of a 
definite endocrine syndrome, for instance^ it appears that this general 
eyidence of acute infection correq[)onds quite closely, with the excep- 
tion of the temperature, to hyperthyroidism. Consequently we may 
i^sasonably assume Ihat the thyroid gland plays an, important role in 
this reaction. On the other hand it is well known that tympanites, 
profound asthenia, general exhaustion, and low blood-pressure are 
of sinister significance in an infection, be it pneumonia, typhoid or 
any of the acute exanthemata. This reaction is always explained 
as evidence of a yasomotor paralysis of the splanchnic terminals 
of the sympathetic. Yet many of us appreciate to^ay that this 
explanation is still sub judica 

It is fairly well established that the adrenal glands are the sensi- 
tizers of the sympathetic nervous system. Now it is definitely 
established that the clinical syndrome of tympanites, asthenia, general 
exhaustion, and low blood-pressure are all evidences of sympathetic 
paralysis. This sympathetic paralysis^ however, may result not only 
from an actual injury to the sympathetic nerve terminals themselves 
but also from a lack of sympathetic sensitization resulting from the 
disturbance in the function of the adrenal glands. Furthermore, 
we know that infections such as scarlet fever frequently cause serious 
injury to the kidney, and since the infectious agent of scarlet 
fever, whatever this may be, affects the kidney by circulating 
in the blood stream, why should the scarlet fever poison leave un- 
injured such a< highly important and adjacent organ as the adrenals 
that are certainly supplied by the same blood as the kidneys. It 
might be argued, of course that the toxins, or whatever the infectious 
agent of scarlet fever is, have a specific affinity for the kidney& Yet 
it is just as logical to assume that the scarlet fever toxin has no specific 
affinity for the kidney cdls, but that we are better able to recognize 
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the injniy to the kidneys olinioallyy than we are the injury to the ad- 
reomls. I yentnre to state alao that the injury to the adrenals results in 
more serious consequenoee to the patient than injury to the kidneya 
The adrenal injury probably results in death much more frequently, a 
death which we usually explain as being due to a profound toxaemia. 
This death results so quickly that evidence of adrenal injury is over- 
looked. Furthermore^ the explanation of the profound toxic death 
in an acute infection as being due to cardiac failure does not appear 
to be 80 evident) as cardiac failure is usually due to toxic degeneration 
of the heart musda But such toxic degeneration has rarely been 
proved as an isolated phenomenon other than as part of generalized 
muscular degeneration resulting from the toxsemia. We know also 
that patients having much more extensive degeneration of the heart 
muscle than occurs in the hearts of the acute death f r(»n an infection 
do not have such profound disturbances in cardiac function. Oon- 
sequently it seems more likely that the acute death in an infection 
is rather the result of overcoming the inmiune processes of the body 
by the infectious agent or its toxins than by degeneratixm of the 
heart musda 

If the clinical syndrome of sympathetic paralysis noted above 
were the result of the specific affinily of the infectious agent for the 
flympathetic terminals or the sympathetic nervous system, we should 
get at the same time evidences of injury to other parts of the nervov 
system, because if the infectious agent haa a specific affinity for lliese 
terminals it must be a chemical one and depend upon the chemical 
structure or composition of the nervous tissue, as all nerve tissue is 
more or less of the same chemical structure no matter where or what 
its distribution. Since these cases showing the sympathetic paralysis 
syndrome are relatively free from evidence of injury to other parts 
of the nervous system it seems rather unlikely that the lesion in this 
condition is in the sympathetic nerve& A good deal of evidence, 
however, shows thai) the adrenal glands play an important role not 
only in the economy of the individual but also in immunity. Since 
evidence of ^mpathetic paralysis results when the infection is getting 
the upper hand it is much more rational to explain the sympathetic 
deficiency syndrome on the basis of a real injury of the adrenal glands 
themselves by the infectious agent or their toxins. Clinically, how- 
ever, it has been difficult to recognize evidence of adrenal injury 
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4 INTBBNATIONAL CLINICS 

although injury of the kidneys by the same generic poison can be 
recognized readily because of the more definite and accurate methods. 

The recognition of adrenal injury has been difficult because it is 
frequently masked by other symptoms. The endocrine organs, act 
as a system. Functionally they are correlated; some are syner- 
gistic, others antagonistic to one another. Injury to one endocrine 
gland frequently results in a disturbance of the endocrine bal- 
ance, and this disturbs the normal relationship. As a result we 
have symptoms referable to other glands or compensatory symptoms; 
for example, cases of functional deficiency of the adrenal glands 
following infections frequently do not manifest themselves by the 
classical clinical syndrome but by symptoms of hyperthyroidism or 
by evidence of vagotonia. This is due to the fact that hyperthyroidism 
is not) a uniglandular syndrome but is evidence of hyper function of 
die thyroid and the adrenal medulla. Kow there is a good deal of 
evidence which goes to show that in a great many ways the adrenal 
cortex and the adr^ial medulla are functionally antagonistic to one 
another. G. A. Friedman has especially called attention to this. 

In order to appreciate this interrelationship let us consider for a 
moment the clinical and well-known syndrome of real organic disease 
of the adrenals namely: Addison's diseasa It is well known that 
Addison's disease is characterized essentially by profound asthenia, 
gastric symptoms, low blood-pressure, extensive pigmentation, slow 
movements and slow mental activity. There is a good deal of evidence 
to show that the asthenia and the pigmentation are due to the involve- 
ment of the adrenal cortex, while the low blood-pressure is very likely 
due to the adrenal' medulla* The mental sluggishness whidhi is very 
characteristic of Addison's disease is probably due to failure in the 
reciprocal action between the cerebrum and the adrenal cortex. We 
have embryological evidence that such a relationship exists in the 
fact that an anencephalic monster has an absence of the adrenal cortex. 
It is also well known and this point has been especially emphasized 
by Osier that one of the most important and characteristic symptoms 
of hyperthyroidism and of Grave's disease lis profound asthenia. 
Indeed this is what most of these patients complain of first 
Pigmentation is also a very common condition in Ghrave's disease. 
It is especially evident in Grave's disease during pregnancy. Con- 
sequently we may regard theseJ ^rmptoms of asthenia and pigmentation 



GooqIc 



Digitized by VjOOQ 



ADSSNAL INJUBY TS INFBOTIOKS 5 

ooourring in Grave's disease as possible evidence of deficient activity 
of the adrenal cortex. Conversely when we have evidence of adrenal 
cortical injury we have a disturbance in the apparent reciprocal 
action between the adrenal cortex, medulla, and cerebrum, and thus we 
get hyperthyroidism resulting from a primary injury to the adrenals. 
A post-infectious neurasthenia, therefore, is really a hyperthyroidism 
resulting from adrenal injury during infection. It seems very likely 
that in such cases there is a real injury to the adrenals particularly 
to the adrenal cortex as a result of the initial infection. It is, of 
course, interesting from the endocrine and general immunologic 
standpoints as to why one individual should manifest this particular 
syndrome and another one should not 

It is, of course, well recognized that individuals differ and that 
this difference may be racial, anatomic, psychologic, or physiologic. 
And if we add the evidence of the Schick test and other immunologic 
reacticms there is also immunologic differences. "Sovr we know 
fairly definitely that the endocrine glands play an important role 
in growth and development and very likely also in the psychological 
and physiological manifestations of the individuaL Consequently 
whatever individual characteristics the patient has they are the result 
of his own singular endocrine physiology. If we study individuals 
therefore, and classify them in accordance with the well-known classi- 
cal endocrine syndromes we may group individuals into types 
according to the endocrine gland which apparently dominated the 
growth and development of the individual and which dominates as well 
the physiology and psychology. Hence we may group individuals into 
definite types: The so^^alled tropisms of Fraankel, Elaplau and 
others — the thyrotrope, adrenotrope, gonadotrope. It should be defi- 
nitely understood that this classification of individuals according to 
their endocrine domination does not mean that they are diseased in 
most instances or in need of treatment It simply indicates that their 
growth, development, physiology and psychology have been patterned 
along characteristic lines. Is is simply their own singular normaL 
It is important to appreciate this because the endocrine sysbeoi may 
be considered the system which balances the function of the body, 
and that there are numerous possible variations from the soH^iUed 
normal which are still within normal limits but that these variations 
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are important in determining the individual's singular reactions not 
only to infections but to many other factors in lif a 

It should not be understood that because the individual manifests 
evidence of a singular endocrine function that the symptoms he suffers 
in a given disease are necessarily due to a disturbance in the raidocrine 
glands. The individual may be a thyrotrope and suffer from a 
disease that has no relation to his tropism. An adrenotrope may 
suffer from conditions that have no bearing whatsoever on his domi- 
nating adrenal activities. On the other hand however, in many 
instances there seems to be and it frequently can be demonstrated that 
there is a relationship between the symptoms and his tropism. 
Here I want to emphasize that the occurrence of endocrine reactions 
in infections for ingfanfie are not necessarily due to a specific affinity 
between the endocrine organ and the infectious agent^ but are the result 
of the individual's unique endocrine domination. In any machine 
or mechanism it is usually the most highly sensitive parts that get 
out of order easily, consequently if the individual shows evidence of 
domination of certain organs in his i^ysiology, these organs are more 
sensitive and functionate more frequently. It seems rational then 
that these organs would show evidence of injury from extraneous 
causes or infections before other organs; especially under conditions 
in which the dominating organ comes into play. Thus we see that 
the specific affinity between an extraneous substance or infectious 
agent for an endocrine organ is not necessary. The fact that an endo- 
crine organ plays the dominating role in the endocrine physiology ex- 
poses it to frequent injury from infection or other extraneous elements. 

The adrenal glands may respond to an infection in another man- 
ner. Since it is fairly well established that the thyroid and adrenal 
apparatus plays an important role in immunity, infections while 
stimulating the production of various specific and nonspecific inunune 
reactions may also show clinical evidence of their production. In- 
fections may manifest themselves by various phenomeim indicating 
either primary or compensatory disturbance in the function of the 
ductless glands. But this clinical syndrome, however, is really an 
expression on the part of the patient of his reaction to the invading 
organism. Let us forget for a moment this explanation of the 
reaction of the endocrine glands to infection and merely review some 
of the known clinical signs of infections. Every good clinician 
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knows that oertain systemic infections perticolarly chronic inf eo- 
tions may manifest themselyee by symptoms of irritation of the 
nervous system for instancet^ or by symptoms which may coincide 
closely with a frank endocrine syndrome suoh as hyperthyroidisuL 
It is well known that tuberculosis may b^n with symptoms referable 
to the various abdominal viscera such as the stomach; producing 
gastric symptoms or that disturbance in metabolism such as constant 
loss in wei^t, or with tachycardia, with profuse sweating or head- 
aches or nervousness and yery frequently with emotional outbursts. 
On the other hand the literature recordis niunerous cases of hyper 
thyroidism resulting from focal infections of the tonsils, teeth, or 
elsewhere in the body. Indeed McCarrison's patient and thor- 
ou^ work on the problem of endemic goitre has led him to the 
conclusion that it is a result of a chronic infection probably from 
the large intestina 

I wish to point out that these numeroud symptoms can be put 
togethOT into a definite endocrine syndrome which is the expressiou 
of some infection. I do not wish to convey the idea, however, that 
every time such a ^nidrome occurs that it is due to an infection. But 
we must bear the syndrome in mind as a possible explanation of an 
infection. It is up to the physician, however, to try to find the 
focus, and if such a one is found we can then interpret the symptoms 
correctly. Frequently the causative infection can only be denion- 
stsrated subsequently, because the endocrine reactions may be the 
earliest expressions of it But we must consider all the clinical 
data in determining the condition and their proper interpretaticm 
is dependent upon good clinical judgment We cannot, tiierefore, 
divorce endocrinology from general medicina It does not consti- 
tute a specialty but is merely one phase of general medicine; an 
important phase of the patient's constitutional reaction. Endocrine 
reactions in medicine play the same role as fever or the pulse^ in 
other words it is merely a study of the patient's reaction to injuries, to 
discord, to sympathetic or unsympathetic environment, eta 

This afternoon I wish to present a number of cases to illustrate 
the rSle of the adrenal glands in various infection& I realize that 
at the present time we have to rely largdy upon clinical data for 
the recognition of the adrenal disturbanca Yet it is noteworthy 
that the prepress in the study of the ductless glands has come almost 
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entirely from the clinical studies of Addison, Graves, Pierre Marie 
and others. 

If we take into account the fact that there is a well-established 
interrelationship between the various glands and that we have a 
number of more or less exact methods for determining functional 
disturbances of the endocrine glands such as basal metabolism, the 
(Scotch test, etc, you see that it is quite possible not only to establish 
the absence or presence of a definite i^^ndrome, but also to recognize 
a disturbance of the normal interrelationship. Let me illustrate 
the application of these tests in determining disturbances of endocrine 
function. The Goetch test for example, is considered a fairly ac- 
curate test for the determination of hyperthyroidism if interpreted 
properly. The increased basal metabolism is generally accepted 
as a most accurate guage of hyperthyroidism and conversely a dimin- 
ished basal metabolism indicates definite hypothyroid activity. Con- 
sequently if we have symptoms of emotional outbursts, nervousness, 
tremors, tachycardia, loss of weight as a syndrome, and this syndrome 
is corroborated by an increase in the basal metabolism level or by a 
positive Goetch test we may consider that the patient is suffering 
from hyperthyroidism. Now how shall we determine whether this 
is a reaction to an infection or compensatory to injury of another 
gland. The other clinical data in the clinical course of the case can 
help us in this regard. If we can demonstrate a systemic or focal 
infection at the time it is reasonable to assume this to be the causa 
On the other hand the symptoms may be merely compensatory phenom- 
ena to a lesion or disturbance in function in the adrenal cortex. We 
can then corroborate the latter assumption by the presence of odier 
well-known symptoms of adrenal functional disturbance such as Ser- 
genfs line, asthenia, low blood-pressure, history of an acute infectious 
disease having a predeliction for the adrenals, etc 

ADRSNAL INJURY FOLLOWING SCARLET FEVER 
Case I. — ^B. F., a young married man of 30, was seen in con- 
sultation with Dr. Healy in February, 1921, with the following 
history: In November he had an acute attack of scarlet fever which 
lasted all the month of December, at the end of which time he recov- 
ered without complications or evidence of injury to the kidney except 
for an occasional slight albuminuria. A few weeks before I saw him 
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he hegsLTk to complain of intense weakness in the legs so that he was 
unable to walk or undergo any exertion. He became fatigued very 
easily, suffered from sleeplessness and became very nerTou& He 
developed epigastric pain coming on about a half hour after eating. 
He had been constipated. 

There was nothing in his past history or in his family history 
at all relevant to his condition. 

The patient was a rather thin, nervous man, very apprehensive 
and anxious as to his condition. He had a profuse distribution 
of hair over his chest, abdomen, forearms, and lower ea:tremitie& 
He had also large, brown pigmented areas over the lumbar 
region, chest and abdomen, but no rash. There was a very 
marked Sergent's line. There was no general glandular enlargement. 
The scalp was covered vnth abundant black curly hair. There was no 
exophthalmos, but ; the comeee v^ere bright, the pupils vtride, 
and reacting to light and accommodation. The teeth were in good 
condition and there was no increase in the interdental spaces. The 
palate was high and arched ; the tonsils were not enlarged ; the thyroid 
gland was not enlarged. His lungs showed no evidence of any 
abnormality. His heart was not enlarged. His pulse rate was 96. 
There was no arterial thickening in any of the palpable or visible 
vessels. His blood-pressure was 95 i^jrstolic and 65 diastolic. The 
abdomen was not distended; there were no areas of tenderness or 
rigidity to be felt. The liver, spleen and other abdominal viscera 
were absolutely normal. The stomach was markedly dilated, the 
lower portion extending to midway between the umbilicus and pubis. 
There was a marked splash. There was tenderness on pressure in the 
epigastric region and also along the lumbar regions. Examination 
of the nervous system showed no evidence of any organic lesion. 
The knee jerks were slightly exaggerated; there was slight tremor of 
both handa The basal metabolism was plus 36. The urine ex- 
amination was negativa The blood count showed a slight second- 
ary anemia. 

This patient gave evidence of tachycardia, slight tremor, and 
nervousness follovring an infection — scarlet fever. There was no 
exophthalmos or enlargement of the thyroid gland. The slight tremor 
and increased basal metabolism and tachycardia we may consider as 
evidence of a mild hyperthyroidism. He also has evidence of gastric 
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symptomsy but the low blood-pressure and profound asthenia and Ser- 
gent's -vdiite line are also evideuce of adrenal injury. Consequently we 
may consider the evident hyperthyroidism as compensatory to adrenal 
injury resulting from his recent attack of scarlet fever because the 
symptoms occurred immediately after the attack of scarlet fever. 

As to the probable mechanism for the occurrence of the symptoms. 
We know that the adrenals are the great sympathetic sensitizers^ 
we know that the abdominal viscera are supplied by branches from 
the autonomic and sympathetic nerves^ and since there is insufficient 
sensitization of the sympathetic nerves on account of the adrenal 
deficiency we get an over-activity of the vagotonic branches with the 
production of the gastric symptoms. The nervous symptoms are 
probably the result of functional dissociation between the adrenal 
and cerebral cortes:, and the hyperthyroidism is probably the result 
of the disturbed relationship between the adrenals and the thyroid. 

Becently Marine and Barman have been able to produce hyperthy- 
roidism eGq>erimentally in animals by freezing the adrenal corteoL 

'Now it is interesting to note that this patient has a profuse hair 
distribution over his body pigmentation, large canines^ etc., all 
characteristics which are believed to indicate the dominant adrenal 
activily, and since the adreual glands are probably hi^y sensitized 
in this individual they are the glands which suffered from his acute 
infection resulting in the clinical ^rndiome for which he came 
under observation. 

ADRENAL INJURY IN THE COURSE OF AN ACUTE BXACBR- 
BATION OP A CHRONIC POLYARTHRITIS 

Case II. — ^V. Z., a young bookkeeper, 19 years of age, came under 
observation at the Lenox Hill Hospital in April, 1920, complaining 
chiefly of pain and swelling in the joints, particularly of the hands. 
For the past two and a half years the patient has had arthritis 
which began after a tonsillectomy whidii was done for repeated attados 
of sore throat followed by acute attacks of pain and swelling in the 
jointa The first attack lasted three months with which the patient 
was in Bellevue Hospital and apparently curec}. Since that time the 
patient has had frequent repeated attacks for whidii he has been 
treated in various hospitals. The present attack began about 
two months before admission, starting with pain, swelling and 
tenderness in the hands and then involving the shoulders and finally 
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the jointB of the lower extremities. There are no cardiac symptomA. 
The patient had meailes in childhood but no other illnesB of any 
sort other than an attack of erysipelad three months before the onset 
of this attach He denies ven^^ disease. His parents are living 
and welL There is no history of rheomatism in the family although 
one brother had recurrent attacks of tonsillitiB; otherwise his history 
is negativa 

The patient is a young man who is very uncomf ortable, complain- 
ing of pain in his joints and considerable limitation of motion and 
deformity largely due to pain. The skin is pala He has no rash. 
HiB scalp is covered by abundant rather thin dark brown hair. 
He has no exophthalmos. The pupils are round, equal react to light 
and accommodation. The teeth are in good condition. There is no 
evidence of infection. The tongue is coated. The pharynx is con- 
geeted. Both tonsils are absent. The thyroid is not enlarged. The 
chest is normal in shape and contour. The lungs are normal. The 
heart is slightly enlaiged. The sounds are regular and of good force 
and muscular quality. There is a low systolic murmur, heard best at 
the apex and transmitted to the left axilla. The pulse is regular and 
of good force and muscular quality, 92. The blood-pressure is ^stolic 
110 and diastolic 70. There is no evidence of arterial thickening. 
The abdomen is not dist^ided. There is no tenderness and no 
rigidity. The liver is not enlarged. The lower border of the spleen 
is felt two fingers' breadth below the costal margin. Otherwise the 
abdominal findings are negativa The extremitiee show both 
shoulders, wrists^ fingers and ankles swollen. The fingers aire spindle- 
shaped and there is an inflammatory process in most of the joints 
which are extremely tender but not red. Indeed there is a suggestion 
of bony proliferation around the joints of the fingers which was not 
verified by X-ray examination, except for an occasional slight lipping 
in the radius and ulna. The patient was ^^mfined to bed with this 
subacute inflammation of the joints. The urine examination was 
negative except for an occasional trace of albumin and an occasionally 
hyaline cast. The blood count was: W. B. C, 7400 ; polymorphonu- 
dearsy 72 per cent ; lymphocytes^ 27 ; basophiles, 1, and hemoglobin, 
70 per cent The Wassermann was negative. The patient was in the 
hospital from May 6, 1920, to July 6, 1920. He ran a temperature 
ranging from 102 to 102 1-2 F., more or less intermittent About 
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the beginning of June the temperature began to show a tendencj to 
increase and the joints became more swollen and extremely painfuL 
On June 6th he complained of tremendous weakness which had been 
increasing from day to day for about a week before that He 
developed tremendous abdominal distension and showed a markedly 
positive Sergent's line. The blood-pressure was then systolic 76 and 
diastolic 38. 

On the basis of profound asthenia, extremely low blood-pressure^ 
tympanites and positive Sergent's line we considered that the patient 
was suffering with acute adrenal insufficiency as a result of the 
same infection causing the acute polyarthritis. The profound 
asthenia and low blood-pressure were characteristic and the tympanites 
we considered to be further evidence of sympathetic paralysis as a 
result of the adrenal injury. This condition was resistant to treat- 
ment with pituitrin and adrenal injections. The temperature gradu- 
ally subsided^ the swellings in the joints gradually improved and the 
patient left the hospital without any elevation in temperature but with 
a residual stiffness and swelling in the joints^ but free from 
acute symptoms. 

ADRENAL INJURY IN THE COURSE OF TYPHOID FEVER. 

Cash III. — ^P. E., a young lady clerk of 22 years, admitted to the 
Lenox Hill Hospital in July, 1920, complaining of general weakness 
and soreness in the abdomen. About two weeiks before admission the 
patient began to have malaise. About three days later she had a chill 
followed by fever and sweating. She had pain over the chest and felt 
as though she had a cold but never coughed. She developed soreness 
over the abdomen and chest which had gradually grown worsa Her 
appetite was poor; she was constipated; her mouth felt dry. She 
grew progressively weaker. 

Except for whooping cough in childhood her past and family his- 
tories have been entirely negative. The patient was well-nourished, 
lying quietly in bed, and quiet apathetic There was no rash on the 
skin, and no pigmentation or unusual hair distribution* The scalp 
was covered by an abundant growth of hair. The pupils of the ^es 
were round and reacted to light and accommodation. The nose and 
ears were normal. The breath had a mouse-like odor. The teeth were 
in good condition. The thyroid was not enlarged. There was no 
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geneoral glandular enlargemeiit The chest was normal in size and 
shape. The lungs were normal. The heart was not enlarged. 
There was a slow rhythm and good muscular quality. There were 
no murmurs. The pulse was r^ular, slow rhythmic, and there was 
no e^dence of arterial thickening. The abdomen was sli^tly dis- 
tended and moderately tender to pressure, especially on the right side. 
The spleen was not felt. There were no rose spots. The patient ran 
a continuous temperature on admission, with slow pulse. There was 
abdominal distention and tenderness and general apathy and malaise. 
The most probable diagnosis was typhoid fever. The spleen, however, 
was never enlarged and there were never any rose spots. The blood 
culture, also, failed to reveal any iyphoid bacilli. The stool and 
urine examination did not show any typhoid bacilli. Although we 
never were able to verify the diagnosis of typhoid fever, on accoimt 
of the continuous elevation in temperature with the absence of any 
definite findings to indicate any other cause and the profound asthenia, 
we considered the case clinically as one of typhoid fever. 

About two weeks after admission the i>atient gradually developed 
abdominal distention and a marked Sergent's lina The blood- 
pressure dropped to systolic 90 and diastolic 64. We therefore consid- 
ered this evidence of adrenal injury in the course of typhoid fever. 

The patient went through a very stormy illness with severe 
hemorrhages necessitating several blood transfusions. There was 
evidence of marked tenderness and rigidity in the right lumbar 
r^on extending over to the abdomen and there was a question whether 
she had a perforation, but this condition gradually improved without 
surgical intervention^ though it is probable that this was a perforation 
which had localized itself and drained into the intestinal tract. 
But the point I wish! to emphasize in this case is the fact that the 
occurrence of the tympanites associated with asthenia and the drop 
in blood-pressure is a clinical syndrome for which there is a good deal 
of evidence to indicate that it is the result of adrenal involvement. 

Case. — H. W., a young physician of 29, came under observation 
in ITovember^ 1919, vrith the following history: For the last week 
he had a general inaptitude for work and felt very tired. He had 
severe frontal headadie. For the past two days he had a sore 
throat There was nothing at all relevant in his past or family 
history. The onset of his illness began v^ith a chill. 



Digitized by LjOOQIC 



14 INTBBNATIONAL OLINIOS 

Examination showed a temperature of 104.6°F.; pulse of 
00. There was no rash on the skin. There was an eztensiye dis- 
tribution of hair oyer the chest, abdomen, back and extremities. 
There was no Sergent's lina There was no general glandular en- 
largement The nose and ears were normal The pupils of the eiyes 
were round, equal and reacted to light and accommodation. The teeth 
were in good condition, the canines being rather long. The throat 
was markedly congested, especially along the anterior pillars, resem- 
bling the characteristic congestion of an influenza. The thyroid 
was not enlarged. The chest was normal in shape and contour. The 
lungs and heart were normal. The abdomen was not distended and 
there was no tenderness and no rigidity. The liver and spleen were 
not enlarged. The extremitiee were normal 

The hiatoiy, apart from the prodromal malaise and lassitude, is 
of course suggestive of the sudden onset of an acute infection, 
possibly grippe. Indeed we considered the case as one of grippe or 
influenza, but under constant observation the temperature persisted 
and the pulse was rather slow without developing the usual concomi- 
tant signs that go vrith influenza, so we had to abandon the idea of 
influenza and begin to think of typhoid fever, particularly as the 
temperature persisted and the pulse was rather slow. We could, 
however, find no corroborative evidence except a slight leucopenia. 
Examination of the urine and stools was negative and the Widal test 
was entirely negative The spleen could not be felt About 
ten days after the patient came under observation a few rose 
spots appeared on the abdomen and a few kept on appearing 
during the subsequent days. A blood culture was taken, but no 
typhoid bacilli could be found. The blood culture was repeated on 
four or five occasions but no typhoid bacilli were ever found. About 
the second or third week of the disease the patient became more or less 
delirious^ the pulse was more rapid and the clinical typhoid appear- 
ance became more characteristic. The persistence of the temperature, 
however, for so long a time with absence of other evidence to account 
for it naturally led us to consider the case as typhoid fever, but 
throughout the course of the disease we never could corroborate this 
diagnosis either by blood culture, by stool or nrine cultura On one 
occasion, however, we obtained a slightly suggestive Widal test 
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The spleen was never enlarged and the only other dinical corrobora- 
tdve evidence was the few rather suggestive rose spota 

However, for the purpose of this discussion it is not so relevant 
to establish the definite diagnosis of typhoid fever because the con- 
dition we are about to describe can occur in any infection. Suffice 
it to say that we were dealing with a patient who had an acute infection 
with a continuous temperature wi\h an occasional suggestive sign of 
typhoid f ever, and so we will consider the patient as suffering from 
typhoid fever* 

About the third week of the illness the asthenia increased and ihe 
abdomen became more markedly distended. On examination, in 
addition to the signs of distention and associated abdominal tenderness 
a definite Sergent's line could be made out The blood-pressure, 
which formerly was 120-76 was now 90-60. The blood examination 
showed no change in the leucocyte count or differential coimt. There 
was no tenderness or rigidity or blood in the stools so we felt pretty 
certain we were not dealing with a perforation or with a hemorrhage. 
In the ordinary clinical sense one would say that the patient had 
tympanites as a complication of typhoid fever. But this merely states 
that the patient has a certain symptom but gives no clue as to the 
underlying pathology that is responsible for this except that it is due 
to a more or less general and profound toxemia. But in view of the 
fact that this tympanites occurred with a gradually developing and 
increasing asthenia and with the development of a Sergent's line 
which was previously not present together with a change of the blood- 
pressure from 120-76 to 90-70, and in view of the fact that these signs 
are believed to be more or lees characteristic of adrenal insufficiency, 
we felt certain that the underlying pathology of this complication 
was probably a real adrenal injury produced by the typhoid infection, 
or whatever the infection waa He was given injections of pituitrin 
with adrenalin. In two or three days the tympanites subsided and 
the asthenia improved, and the blood-pressure increased as welL 

This condition which we have just described in the course of 
typhoid fever is perhaps one of the commonest conditions that is met 
witL I am not presenting it as something new or startling in typhoid 
fever, but rather to indicate a definite and possibly more logical 
explanation of the condition. Since it is well known that asthenia, 
low blood-pressure and the Sergent^s line are indicative of adrenal in- 
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fuffidency whether they occur spontaneously or in the course of an in- 
f ection^ if ihey occur in the course of an infection the infectious agent 
may be responsible for them. Now I believe that tympanites is an 
equally important symptom of adrenal deficiency. This was formerly 
explained as being due to vasomotor paralysis but it seems to me 
much more likely to be due to adrenal deficiency thereby producing 
def eetive sympathetic sensitization resulting in distention of the intes- 
tines. However, since we know the lesions of typhoid fever are in the 
intestines the occurrence of tympanites is not so readily associated 
with the adrenal injury. I believe the other associated symptoms 
of the condition occur more frequently than is supposed, particularly 
as no efforts are made in most instances to establish the presence or 
absence of other signa 

ADRENAL INJURY IN THE COURSE OF PULMONARY 
TUBERCULOSIS 

Casb IY. — ^M. v., a rather elderly man, 59 years of age^ came 
under observation in October, 1920, with the following history: He 
was perfectly well until last April when he had a bad cold. This 
lasted about a week and was accompanied by severe diarrhoea. Both 
of these conditions improved in a few weeks. The cough persisted, 
however, and was accompanied by expectoration and a progressive 
loss of weight He went to Atiantic City for a week and then to the 
mountains for a time without improvement. He was then told that 
he had tuberculosis. What he complained of chiefly, however, and for 
which he came under observation was cough, expectoration, and 
progressive weakness and loss of wei^t. Lately he had been per- 
spiring very profusely. In 1900 he had had t^i^hoid fever and 
colitis in 1908. About sixteen years ago he was operated upon for 
cancer of the tongua The tongue was removed as well as the cervi- 
cal glands, and he has never had any recurrence since. For the last 
nine years he has had diabetes. He never smokes but he takes snuff, 
and except for three or four cups of coffee daily his habits are averaga 

His father died at the age of 77 years as the result of an operation 
for the removal of the prostata His mother died at the age of 68 
years of heart failure. One brother died in 1918 of per- 
nicious anemia. 

Physical examination shows a moderately emaciated, neurotic 
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old maiL His akin is dry, theore is no Sergent's line and no glandular 
enlaxgement. There ia ocmsiderable hair distribution over the cheats 
anns^ both shoulders and sli^Uy on the abdomen* The nose is normaL 
The ears show chronie thickened retracted drums. The eyes show 
marked arcus senilis. The teeth are absent The throat is con- 
gested and there is considerable purulent secretion in the retrapharyn- 
geal fossa. The larynx is nonnaL There is a small stump of the 
tongue remaining. 

The chest is pigeon-breasted. The lungs show dullness over the 
left apex and supradavicular region. Posteriorly and extending 
forward to about a finger^s breadth above the level of the clavicle was 
an area where the breathing was amphoric and accompanied by 
occasional ronchL At the right base there was an occasional friction 
fiemitu& The abdomen was not distended; there were no areas of 
tenderness or rigidi^. The stomadi was dilated, the lower border 
extending to the level of the naveL The blood-pressure was systolic 
150, diastolic 85. The heart was moderately rapid and the pulse 
about 90. There was no elevation of temperature. 

The urine examination showed 3.2 per cent sugar; sp. gr. 1026 ; 
oiharwise it was negativa The sputum showed a moderate number 
of tubercle bacilli The blood count showed a moderate degree of 
secondary anemia. 

This patient, of course, shows definite clinical evidence of pul- 
monary tuberculosis with an active lesion in the left apex, probably 
with cavily formation. He was advised to go away but he absolutely 
objected to any change from his routine life and persisted in attending 
to his business while taking the usual precautions against tuberculosis. 
He was overfed and spent most of his time in the open air. About the 
early part of December he began to complain of profound weakness 
and abdominal distention. This persisted and on December 16 his 
blood-pressure had changed from 160 systolic and 86 diastolic to 120 
systolic and 70 diastolic. At the same time, on stroking the skin 
a well-defined Sergeoilfs white line was manifeet His asthenia 
gradually became worse so that he was unable to attend to business 
and he was confined for the most part either in a chair or part of the 
day in bed. During this time there was no change in the signs of the 
lung. There was no change in the pulse rate and no elevation of 
temperature, so that except for the asthenia we could not really state 
VosL. IV, S«r. 81—2 
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that hia toxemia waa inoieaaing. The abdominal disteation gradu- 
ally grew worse in spite of all efforts at treatment. The Sergent's 
line was still present The blood-pressure was gradually diminished 
during this time fn»n 120 to 110, 100, and 90 systolia A urine ex- 
amination showed a reduction in the sugar content There was no 
evidence of acidosis present at any time as indicated by the COs 
oombining power. 

This patient^ suffering with diabetes and pulmonary tuberculosis 
developed during the course of his infection the clinical syndrome of 
asthenia, abdominal distention and low blood-pressure^ and a Ser- 
gent's white line^ all of which we may regard as evidence of injury to 
his adrenala This syndrome in the course of his infection we believe 
was due to an acute adrenal insuffidency probably the result of 
his tuberculosis. 

SX71QCABY 

I have attempted to present a number of cases to show adrenal 
injury or adrenal insufficiency occuiring in various infections. This 
condition may occur in any infection. The cases presented show 
adrenal insufficiency in scarlet fever, acute rheumatic fever, ^jrphoid 
fever and tuberculosia The adrenal insufficien<7 may occur either 
in the course of the infection as in some of the cases I have 
desoribed or following the infection as in the case of scarlet fever above 
noted. The clinical qrudrome v^hich we may regard as indicating 
adrenal insufficiemgr is profound asthenia, low blood-pressure^ and 
abdominal distention in(Gcating sympathetic paralysis, and the Ser- 
gent^s white Una In post-infectious adrenal insuffidencT' we may 
haveevidenceof disturbance of the endocrine interrelation^p. Thus 
we may get a compensatory hyperthyroidism or autonomic gastric 
symptoms or soH^ed postrinf eotious neurasthenia. 

The recognition that insufficienoy of tiie adrenal glands is tiiie basis 
for this syndrome in infections at once suggests yery definite thera- 
peutic conclusions, but practically there is quite a hiatus between Ihe 
determination of the lesion and its treatment Of course the natural 
deduction would be that if we have adrenal insuffidem^ all we have 
to do is to supply the patient vdlii suprarenal extract and the syndrome 
disappears. But while this can ocoasionally be donei, in many in- 
stances such treatment is disappointing. This, however, does not dis- 
prove the etiology of the condition because therapeutic results should 
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not be taken as proving physiological or pathological factsi In some 
instances giving suprarenal eortract gives very good results, but the 
difficulty in the use of suprarenal extract is 'that frequently the 
preparations used are inert because adrenal substances oxidize very 
readily and the methods of its manufacture vary so much. In the ma- 
jority of instances the processes of manufacture are carried on under 
conditions which permit of very rapid oxidation. On the other hand 
we can frequently obtain good results by treating the patient with other 
melhods on the basis of adrenal injury as we understand it For in- 
stance, general tonic treatment, and overfeeding frequently result in 
improvement of the symptoms. Evidence of adrenal insufficiency 
suggests iron^ the use of iron and strychnine and ike feeding of fresh 
animal foods which contain a great deal of the active adrenal elements. 
I am referring, of course, to adrenal insufficiency occurring in the 
course of chronic infections or following an infection. During the 
course of an acute infection treatment should be carried out to increase 
the sympathetic tona This can be done by the injection of pituitrin 
and adrenalin. In post-infectious adrenal insufficiency character- 
ized by neurasthenic symptoms with compensatory thyroid overactivity 
or vagotonic gastric symptoms good results may be obtained occasion- 
ally by giving small doses of suprarenal extract, provided the prepar- 
ation is reliable, together with the feeding of fresh animal products 
and treating the gastric symptoms by diet and alkalies. The compen- 
satory hyperthyroidism may be treated like any hyperthyroidism, with 
complete mental and physical rest, relaxation, overfeeding with carbo- 
hydrates, etc The vagotonic gastric symptoms may be treated either 
by supplying adrenal extract to increase the sympathetic tone or by 
diminishing the vagotonia with large doses of atropin or ben- 
zyl benzoata 

I want to again emphasize the fact that in spite of the evidence 
pointing to adrenal injury adrenal extract does not always work in 
these cases due to the fact that the present methods of manufacture 
of adrenal extract do not produce substances that can replace 
the physiologic adrenal hormones as they occur and are pro- 
duced in the body. When we understand more about the pro- 
duction of these substances and can produce them in such form that 
they can replace the physiologic hormone, the ideal treatment would be 
to supply the proper adrenal horxnona 
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SURGERY OF THE LARGE BOWEL 

A CLINIC HELD BEFORE A GROUP OF INVITED SUR- 
GEONS, AT THE PORTLAND SURGICAL HOSPITAL 
PORTLAND, OREGON. FEBRUARY 24, 1921. 

By ROBERT C. COFFEY, MJ>. 



Afteb we thort)ughly study the principles underlying the treat- 
ment of a given condition, the tecfanic is a mere mechanical procedura 
There is as much difference between a surgeon and a surgical operator 
aa there is between and achitect and a carpenter. The analogy is 
complete. A surgeon who simply does an operation because he has 
heard of some famous man doing this particular type of operation, 
or because he has read it in a standard text-book, without looking into 
the reason for the steps of the operation, based upon a knowledge of the 
diseased condition for which the operation is done, is simply a 
carpenter surgeon. Given a definite job to do, he may do it more 
skillfully than the surgeon. Just as a skilled carpenter may hang 
a door or make a joint better than the architect. 

This does not mean, however, that a thinking man would rather 
have a carpenter surgeon operate on his family. It is a question 
of what to do and the reason for doing it that tells in results, chiefly. 
We should, therefore, discuss principles more than technic. 

We have available this morning a group of oases which will 
serve aa illustrations of a number of f imdamental principles under- 
lying the surgical treatment of lesions of the large intestina 

There are three forms of disease to be considered: 

1. Simple ulcerative colitis. 

2. Tuberculous disease of the colon. 
8. Cancer. 

Several of the most fundamental principles apply in common to all 
these conditions. 

ULCERATIVE COLITIS 

The first patient I wish to show you is one who has been symp- 
tomatically cured of ulcerative colitis. In this connection I wish to 
pay tribute to the late Dr. John Young Brown, of St Louis. He 
20 
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tan^t US more than anyone else to use ileostomy for the purpose 
of giving a complete rest to a diseased condition of the large bowel 
He tanght us that a patient may live in perfect comfort and health 
with such a fistula. That such a fistula is far more comfortable than 
a fistula of the colon and gives complete rest to the colon where therapy 
or rest chiefly is to be applied. He taught us that there is relatively 
very little odor connected with such a fistula. 

Some years ago I visited his clinic and he showed me one woman 
who had an ileostomy opening which he had made nine years bef ore|^ 
for tuberculosis of the cfficum. The patient was in perfect condition, 
had been able to make her living by heavy work^ such as washing, and 
was not greatly disturbed by the fistula, insisting that she had never 
felt the need of its closure sufficiently to give up the time and money 
necessary to have it dosed. 

Casb L — This first patient I present came to me f oujr years ago. 
She was^ at that time, forty years of age; had been ill for fourteen 
years vdth chronic dysentery. She had been treated by the best medical 
men in our section of the country; had suffered intolerable pain; was a 
complete invalid; unable to do her woric and care for her home; was 
very thin, and presented altogether, a picture of despair. I told her 
of the results we had had with opening the bowel and leaving it 
open for a year or more. This was not particularly encouraging to 
her, but she had suffered so long and so much that she eagerly 
grasped the opportunity to change her condition. 

A fistula was made by the technic which is described in the 
pictures, about six inches above the ileo-csDcal valve. At the time 
of this operation large ulcerative areas were discovered in the cojcum 
and transverse colon. Apparently it was simple ulcerative colitis 
and did not impress us with the idea that it was tubereulosis. The 
patient immediately began to improve and in the course of a year 
had become perfectly healthy, weighed more than she had ever 
weighed in her life and fully able to do all her housework and care 
for her family. The fistula was somewhat annoying, so she decided 
to come down and see if I would close it. I advised her to wait for 
some time longer. From time to time she would write, asking if I did 
not think it would be possible to dose the fistula. I kept putting her 
off all the time, with the idea of giving the ulcerated area a chance 
of complete cura In the meantime the intestine was being washed out 
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onoe a week, followed by an injecstion of sweet oil, which had horn 
reoommeiided by Dr. John Yoimg Brown, for some reason. I have 
not used the sweet oil in my later casesu After a little more than 
two years she returned. I opened the abdomen, cut off the proximal 
ileum just above the fistula and connected it with the pelvic colon, 
still leaving the ileostomy opening for therapeutic use in case of 
necessity. She went home in perfect health and never had a recur- 
rence of her troubla Finally^ about a year later she came back to 
have the ileostomy dosed. It may be that we were excessively 
cautious in this case, but the patient is here, as you will see^ in perfect 
healtL There is probably not a healthier, stronger woman 
in Portland. 

I had another young lady, who agreed to come this morning, but I 
f oimd that I had more cases than I could use so I told her I would 
simply tell you about her. 

Case IL — ^Fourteen years ago she was brought to me by Doctor 
Baar, of Portland, with a definite ulcerative colitis and very severe 
anemia. She was about the age of puberty. With the best medical 
treatment that could be offered she was gradually going down. She 
was, therefore, turned over to me by Doctor Baar for surgical treatment. 

I had not learned of Doctor Brown's method of treating these cases 
at the time^ tiieref ore, brought the appendix up through the rectus 
musde, inserted a, tube and used the appendicostomy wound for irri- 
gation and other forms of therapy. She b^gan to improva She 80(m 
arrived at the stage of womanhood and was fairly healthy. After 
two years we cauterized and destroyed the mucous membrane and 
thereby closed the appendicostomy opening. Six years later she devel- 
oped a very violent dysentery, intolerable pain and rapid emaciation. 
By this time she was a patient of Doctor Sears^ who referred her to 
me again for surgical treatment 

We opened the abdomen and found practically all of the ascending 
and transverse colon and even the descending colon in a very acutely 
inflamed, ulcerative condition. There ii^as no part of the large 
intestine in a healthy state except the rectum. We brought the ileum 
out through the right rectus musda The patient made rapid recov- 
ery from her acute condition and within two months was back on her 
feet again, wearing a Delatour bag, shown in the pioturea 
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An interesting edde-light on this case was that heing yery promi- 
nent socially, she might have been seriously embarrassed by this. , 
But as a matter of f act^ she went regularly to all the balls and was not 
in any way deterred on account of this fistula. There was no odor that 
anyone was able to detect She wore this bag for two years. We 
finally opened the abdomen, cut off tiie ileum, planted it lower down 
in the pelvic colon and left the ileostomy opening for about three 
years. Finally, she being perfectly well and there having been no 
caU for use of the fistula for therapeutic purposes, we closed the fistula. 
She is now perfectly well and has not had a symptom for several years. 

We have other cases of this kind which we could present, but these, 
I think, serve the purpose to illustrate our point These cases were, 
in our opinion, not tuberculosia Complete rest was the cure. 

The same principle of rest^ however, seems to be just as success- 
ful in tuberculous cases. 

TUBSBOULOSIS OF 'THB INTXSTINX 

Oasb m. — ^Fifteen years ago a young woman of sixteen came to 
me with an incurable fecal fistula of the caecum. The patient had been 
operated upon for appendicitis. The appendix had been removed and 
proved to be tuberculous. The end of the ceecum, which the surgeon 
thougjit, at the time, was simply an inflamed cocum, proved to be a 
tuberculous csecumu He had on two or three different occasions at- 
tempted to dose the fistula but failed. I attempted to dose it, after I 
had devised and described the extra-peritoneal method of dosing a fecal 
fistula, but in each instance found that the disease seemed to advance to 
the surface. In other words, the fistula was also tuberculoua The 
abdominal wall became tuberculoua 

I finally opened the abdomen, cut off the ileum and planted its 
proximal end low down in the pdvic colon. The patient had mild 
diarrhiOBa for sometime but began to improve and soon regained 
her normal healtL Curiously enough she was one of those rare cases 
where ascending| peristalsis does not take plaoa Later pictures 
following bismuth meals showed that there was no back-fiow into 
the csBcum. Notwithstanding this, there was a certain amount of 
discharge and the fistula was exceedingly slow in healing. We never 
attempted to close it again but it dosed about nine or ten years after 
thia She is in perfect health. This was my first experience 
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with reet for tuberculosia of the boweL Since tiiat time I have had a 
number of moet gratifying results 

Last week a beautiful, healthy young woman came into my office, 
with a fine, large baby boy, four months old, to show me the results 
of an operation for tuberculous bowel. 

Cask IV. — She was twenty-four years of age at the time she first 
consulted me ; had constant diarrhoea with discharge of pus and blood ; 
had a pulmonary lesion which was now quiescent ; was constantly run- 
ning a fever; was exceedingly thin and pale. The abdomen was 
opened. Large, ulcerative, infiltrated masses were discovered along 
the csecum, ascending, transverse and descending colons. The ap- 
pearance was that of tuberculous bowel. In fact, it seemed to be not 
possible of mistake. 

The ileum was drawn out through the rectus muscle and allowed 
to remain for about a year. She had improved but there was still 
a purulent discharga Proctoscopic examination showed that there 
was no involvement of the sigmoid. Therefore, a second operation 
was performed, at which time the sigmoid was cut, the proximal 
end brou^t out through the left rectus musde, to act as drainage 
for the large intestina The proximal ileum was cut off just above 
the fistula and implanted into the pelvic colon, while the distal end 
of the sigmoid and the distal end of the ileum were turned in. Pus 
and blood streaked mucous continued to discharge from Hie open end 
of the sigmoid for several months. Gradually it decreased until fin- 
ally after about two years, nothing but dear mucous escaped. After 
this had continued for several more months the ileostomy fistula was 
closed by first using a damp, after tlie Mikulicz plan, to cut the spur 
and permit the mucous in the stub of the tumed-in distal ileum to go on 
into the large boweL Then the fistula waa 'dosed by the extra- 
peritoneal method shown by the picturea She has gained until 
she now weighs nearly 150 pounds; has become pregnant and borne 
a perfectly healthy child. Of course this chronic mucous fistula is 
a slight annoyance, but we bdieve it is far saf ei^ to leave this fistula 
than attempt another operation for the purpose of removing the 
intestine. Bemoval of the transverse colon involves serious injury. 
Bemoval of the omentum with the transverse colon is not a simple 
thing. It is considered more serious from the standpoint of mor- 
bidity than mortality. 
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Ca6b V, — The neoct patient I eixhibit here is a young woman who 
came to me more than two yeaisago^ with obetrnctivesymptoi^ dysen- 
tery, discharge of pus and blood, and a mass in the pelvis. We opened 
the abdomen and found an enormous tuberculous mass^ in separating 
which we opened the sigmoid, which was tuberculous ; had apparently 
become so from an adjacent Fallopian tube which seemed to empty 
into the bowel There was a very extensive area of tuberculosis of the 
peritoneum in the neighborhood. Instead of trying to remove the mass, 
which we knew would be impossible, we simply placed a quarantine 
around the area, brought the ileum out through the ri^t rectus 
musde^ by the method shown in the pictures. 

Her husband was in the army and she was being cared for by the 
Bed Cro6& She weighed less than one hundred pounds and was 
rapidly going down. There hadj[>een constant purulent discharge 
from this wound, part going through the rectum and part coming out 
through the side. The fistula presented typical everted edges char- 
acteristic of a tuberculous fistula. Water through the rectum or 
through the ileostomy wound passed out through the sida At the 
present time the fistula is closed part of the time but occasionally 
opens. The patient, when it is closed, as it is now, is very insistent 
upon closure of the ileostomy wound. She now wei^s 140 pounds 
and as far as can be seen is in perfect health. We still have hopes 
that this tuberculous fistula will finally permanently heal from abso- 
lute rest, just as her intestine had healed.^ 

Case VI. — The next patient which is for operationj was referred 
by Doctors Matson and Bisiallon. The patient had been sent to them 
for pulmonary involvement. He is eighteen and a half years of age, 
was refused army entrance two and one-half years ago because of his 
tuberculosis. Since last September the patient has had dysentery, pain 

* On the 14tii of June, 1021, the p&Uent came hack, still in perfect health. X- 
ray showed no particular nairowing of the lumen of the sigmoid. The 
fistula had heen healed for more than four months without breaking open. 
There was no purulent discharge from the colon and no pus could be washed 
down by irrigating through the ileostomy wound. At the time of the sending in 
of this manuscript, October Ist, the patient has been perfectly weU. The ileos- 
tomy was closed by the eztra-peritoneiil method shown in the accompanying 
pictures, beforei a clinic held during the Oregon State Medical Asaodation 
meeting, June 26th. It may be stated that the spur or septum had been destroyed 
by clamp pressure ten days belore, or June 14th, 1021. 
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along the ai»en<TiTig and tranB7e(rs6 colon, beginning to lose weij^lv 
hafl temperature of about one hundred in the evening, and hia 
condition has been diagnosed by Doctors Matson and Bisiallon as 
tuberoulouB enteritia We have concurred in the diagnosis. 

We will first maJke an exploratory incision large enou^ to admit 
the hand and to observe the condition of the intestines. On exami- 
nation we find extensive thickening and evidence of ulceration 
along the transverse colon but more extensive in the cscum and the 
last six inches of the ileum. Ton will note here very marked thidc- 
ening, which is undoubtedly tuberculous enteritis. The disease is 
too widely disseminated to consider the question of removaL There- 
fore, we will bring out a loop of the ileum and sew its limbs together 
so that after the fistula has served its purpose we will be able to close 
it without having to open the abdomen. I do not know just what 
tedmic Dr. J(dm Toung Brown used in making his ileostomy wound. 
Owing to the fact that we have devised a method described in lius 
connection, of closing a fecal fistula without opening the abdcmiai, 
we have adopted the plan of preparing our loop withi the view of 
finally doing an extra-peritoneal dosura 

Before closing the exploratory incision we will prepare our loop. 

First, we suture the mesenteric edges together, making a sutured 
loop of about four inches in lengtL The mesenteric space back 
of the loop is closed with interrupted sutures, preferably Na o 
chromic catgut, which we are now using. You will note that there 
is no chance for the loop of bowel to woric into the mesenteric poudi 
back of the line of sutures for we are closing it off by suturing the 
mesenteric sides together. We now come across the transverse di- 
ameter of the small intestine nearly to the free border and sew the 
free borders together with interrupted chromic sutures also. We now 
have two fiat sides of the small intestine sutured together. In a few 
days we will open the apex of this loop and create our fistula. After 
the fistula is established, if we will pass a thumb down into one side 
and a finger into the other, we will find two fiat walls of the intestine 
sutured together. (Figs. 1 to 5.) 

This may, at first thought, seem useless, but it is a very important 
fact if we are to close the fistula by the Mikulicz plan combined with 
our method of closing a fistula vrithout opening the peritoneal cavity. 

For instance, suppose we simply drew up a loop of bowel through 
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Fiiation of ut doubled. 



Sectional view of the fixed loop showing the passage of the intestinal contents through the loop. 
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FiQ. 6. 



Gradual destruction of the septum between two limbs of loop with clamp. 
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Destruction of the intestinal mucous membrane which passes through the intestinal wall, by use of 

the cautery. 

Fig. 8. 



Intestinal fistula after the cauterised area has healed. 
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a hole and fastened it in the wound. The fistcda would work all 
rig^ty and if we intended to open the abdomen afterward it would be 
just as good aa any other fistula, but in this case we hope to be able 
tD dose the fistula without opening the abdomen. Therefore, we will 
have to crush this septum by a pair of forceps. 

Suppose we had not sewed this loop together. When we put in 
our damp later on to cut the septum a high loop of jejunum mi^t 
be fastened in the angle of this loop. It would be caught in the 
forceps. We would thereby create a jejunal fistula, which next to a 
duodenal fistula, is one of the most serious accidents which can 
happen to us in abdominal surgery. When we get a jejunal fistula 
we usually wait, hoping that the patient will get better and that the 
fistula is not so serious as we think. Finally the patient grows 
weaker until he becomes too weak to stand an operation. The result 
is a very large mortality in high jejunal fistuIsB as well as in duodenal 
fistula. In sewing the loop together in this manner we avoid any 
possibility of such an accident We can cut the septum between these 
two limbs with impunity, as a preliminary step to dosing the fistula. 

Having thus prepared our loop, we now make a stab wound 
through the right rectus, one and one-half inches to the right and 
an equal distance bdow the umbilicus. We pick up the peritoneum 
with forceps on each side, draw the loop up through the hola We 
now take this double chromic catgut, Na oo, and attadi this loop 
all around to the parietal peritoneum by a lod^-stitch. We use a 
lock-stitch to prevent constriction by a purserstring effect of a con- 
tinuous suture and at the same time avoid the tediousnees of inter- 
rupted sutures all the way around. 

Now that we have completely surrounded the loop we pick up 
the aponeurosis with the same thread and sew it around the loop vnth 
the same kind of lock-stitch. Finally we take the same suture and 
thread it into a cutting needle. Here we will sew the skin to the loop 
of bowd with the same kind of sutures. 

Sometimes we slip a tube underneath the loop. Ordinarily that 
is not necessary in an ileostomy. The tendency to draw in is not so 
marked in the small intestine as in the larga 

It is quite essential not to make this too tight around the loop, 
otherwise, the patient may b^in to vomit and it may be quite serious, 
for the noimal swelling following the operation increases the tightness. 
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If the patient should b^n to vomit and show evidence of intestinal 
obetructiony to-morrow or nest day we will open the boweL 

We will put the young man under good sanitary conditions and 
if he recovers entirely and in the course of a year or two becomes 
perfectly healthy, we will close the fistula. 

In practieaQy all the cases we have had the patient begins to 
urge the surgeon to dose the fistula within a few months or a year. 
I have usually made it a point to put the patient off for at least another 
year before finally closing it So far we have not had to reopen 
the abdomen, if we have made this extraordinary delay. Some of 
the re|K>rted cases of treatment of ulcerative colitis by the Brown 
method have not been so satisfactory. But I have noted that in these 
cases reported not cured the fistula was closed by the surgeon within 
six months, or at most a little more than a year after the ileostomy 
was performed. Comparing these results with our own, in which we 
have left the fistula from one and one-half to two years after the patient 
thought herself entirely well, and from two to three years after the 
ileostomy opening, the lesson seems to be that the long time opening is 
far the safer plan, although it is quite annoying to the patient. 

I wish at this time to exhibit another case of tuberculous bowel, 
which was likewise referred by Doctors Matson and Bisiallon. 

Oasb Vn. — ^You will note that there is a small fistula through the 
left rectus musde, which shows the definite ear-marks of tuberculous 
fistula. Note the everted! very red edge which looks almost like mucous 
membrane, but which is not This patient came three months ago> 
having been recently operated on for tuberculous peritonitis. 

The patient was in a low state of health, very anemic, hi^ fever 
and very thin. During my absence in the east Doctor Holden was 
kind enough to look after my work, and he advised the patient against 
operation and gave a very bad prognosia When I returned I gave 
an equally bad prognosis, but from my former experience I still 
had a faint hope that the fistula might fortunately be his sal- 
vation. This hope was well founded for the man who had 
been in an apparentiy hopeless condition has gradually improved in 
health. The tuberculous condition has evidently greatiy improved. 
The bowel contents are quite normal. He is feeling well and has 
gained a good many pounds in weight His blood has improved 
and he is decidely better. I exhibit this case for the purpose of 
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demonstratiiig the fact that if tabercolods in present^ we may be 
too much afraid of a tuberculoiiB fistula. If a tuberculous fistula 
deyelope from a tuberculous process in the lower ileum and this 
fistula becomes complete, then we may use it for the same purpose as 
an ileostomy. I am inclined to think that is what happened to this 
young man. A tuberculous fistula has developed, which has relieved 
the diseased part of the intestine from its duty for a few months. 
It is entirely possible that this fistula has dosed too soon, and it is 
quite probable that had we been able to keep it open it would have 
been much better for the patient, although he is in an improved 
condition at this tima^ 

I think the most interesting dinio we saw during the meeting 
of the Clinical Congress of Surgeons in Montreal, in October, was 
that of Doctor Archibald, who, as you may know, is doing probably 
the best work in surgery of the tuberculous bowel that is being done. 
He showed a number of most interesting cases and his conclusions 
from his large experience are very much the same as mine have been 
from my smaller experience. 

One very interesting statement that he made during the meeting 
there was that a patient did not seem to do well if more than three or 
four feet of the lower ileum had to be sacrificed by shortcircuiting 
or removal operation for tuberculous boweL This is very interesting 
to me and I must confess I am not quite able to understand it I 
wonder just what may be the cause of it as this is not true in other 
conditions. I think probably that in ileostomy even this high up 
would not be serious. Of course if tuberculosis is entirely localized 
and we are sure there are no ulcerations lower down, it is possible to 
remove a section of the intestine, particularly if the cax^um is the 
part involved. 

A very interesting statement of Doctor Archibald corresponds 
with two or three cases of mina It was that complete rest of tuber- 
culous large intestine will often produce a very marked improvement 
or cure of pulmonary tuberculosis. He has operated on a good 
many cases of pidmonary tuberculosis who have enteritis with it, with 
very stardingly good results. I am inclined to think that this is 

*This patient remained under treatment tUl Sept. (0 months later). In 
the meantime the fistula had jnracticaUy healed and the bowels were in good 
condition. 
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tbe class of oaseB in which Lane has reported core of puhnonazy 
tubeircalosis by shorlrcircaiting operations). 

Thus in discussing either inflammatory or simple ulcerative pro- 
cesses and tuberculosis^ the same old principle of rest applies. 

If any decades ago Hilton wrote his famous book on Beet and PaiiL 
Probably no greater single contribution was ever mada 

We find that in most of the ulcerative conditions of the colon, 
tubeorculosis here, as elsewhere, is cured chiefly by rest Best is prac- 
tically the only method of treatment of tuberculosis of the hip or knea 
Lung specialists are now dependbg very largely upon absolute rest 
of the lungs by collapsing the lungs, as J. B. If urphy and others 
recommended more than twenty-five years ago. Therefore, the funda- 
mental principles of an acute ulcerative condition, or tuberculous 
condition of the large bowel is rest Best is applicable in a 
much larger number of cases than radical surgery and is probably 
more reliable in the long run. 

To produce rest for the cure of this dass of cases of intestinal 
disease there are three steps: 

First, making an ileostomy by the method we have just described 
in order that it may be closed without doing a major operation. If 
the disease has been extensive an ileoitigmoidostomy should be done^ 
after all evidence of disease has gone — Cleaving the fistula still open 
as a precaution. 

Beeond, after the fistula has served its full purpose the septum 
carefully made at the first operation is cut by placing a clamp on it^ 
with one blade in the proximal and one in the distal limb of the loop. 
Partially dose the damp so as to make moderate pressura The next 
day dose the damp still tighter and the third day still titter. 
After about three days of this pressure^ if the damp is strong, the 
septum, which is induded in the forceps, has been killed and will 
very shortiy cut through* This is known* as the If ikulioz operation, 
which I diall refer to later in another dass of cases. If the disease 
has been milder the ileo-dgmoidostomy will not be necessary. 

Third, dosure of the fistula by the following method : 

1. Dissect out the old scar down to the fat, and make an incision 
around the fistulous tract, induding a small strip of skin, direct the 
point of the knife slightly away from the fistula so that it first comes 
in contact with the fascia about half an indi away from the fistula, 
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Fig. 9. 



Incision for e abdominal 



Fistula freed, and layers of the abdominal wall separated ready for closing. 
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Flu. 11. 



:Sectional view of the fistula freed, and the layers of abdominal wall separated ready for closing. 



Fio. 12. 



Closure of the intestinal fistula. 
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Fig. 13. 



Closure of tl ind drainage 



Xongitudinal section of the completed operation, showing how the spaces drain around the enda of 

the tubes. 
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in Older to avoid any poesibility of opening the peritoneum. The 
incision ahonld extend two inches or more above and below the 
fistula to allow for wide dissection. 

2. Dissect up to the fat from the fascia for as mudi as two inches 
from tiie incision, draw it back, and clean off the fascia. 

3. If ake an incisicm through the fascia, beginning at the upper 
end of the wound and coming toward the fistula. Dissect fhe fascia 
from the muscle for at least two inches in every direction. 

4. Dissect the muscle from the peritoneum in the same manner 
so that the peritoneum hangs loosely with the fistula standing up in its 
center, like a volcano and its crater. 

5. The little margin of skin whidi has been left with the edge of 
the fistula is now trimmed off. 

6. If the wall of the fistula is hard and cicatricial, making it 
difficult to turn; it in, it is well to make an incision part of the way 
through the cicatricial tissue so that it may be turned in easily. 

7. The edges of fhe intestine are turned in with linen sutures 
which are knotted on ^ insida 

8. A second layer of sutures brings the edges of this incision and 
the connective tissue over the peritoneum along with the scar tissue^ 
covering the tumed-in fistula, to add temporary strength and bulk to 
the closura The peritoneum and the rest of the wound is now thor- 
ou^y mopped or irrigated with salt solution to make it as dean 
aspossibla 

9. Silkworm sutures are passed through the skin, fat, fascia, and 
muscle about a half inch or more from the edge, and are left untied, 
space being left at the upper end of the wound for drainage. 

10. Suture the muscle loosely with a continuous catgut 

11. Suture the aponeurosis with a strong double catgut 

12. Suture the skin with a horsehair button-hole stitcL 

18. Place the drains, which may be tubes or cigarette drains at 
each end of the wound. (See Figa 5 to 16.) 

The most fundamental principle connected with this method for 
the closure of a fecal fistula is drainage. The principal point neces- 
sary for producing this drainage is wide dissection of the various 
layers from the wound so that the infected material has an easy 
passage way to the drains placed at the two ends. 
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It will be seea by the pictures that drainage is in all directions 
away from the fistula, which has been sewed. 

We have never failed to close a fistula of either the large or small 
intestine by this means when no obstruction eodsted below, provided 
there was not sufScient scar tissue irom former operations to prevent 
separation of the abdominal wall into its layers. 

The old method of closing a fecal fistula by simply freshening 
its edges and sewing it was practically always a failure. 

By this stage-operation or modification, we make of John Young 
Brown's ileostomy an operation practically devoid of danger. 

There is one class of cases in which rest does not play such an 
important part^ namely, cancer. 

GANOBB OF THE BECTUM AND SIGMOID 

Of course, we know, and have known for a long time that a 
colostomy will greatly prolong the patieufs life, who has a cancer 
of the rectum, although the cancer is not obstructiva In some such 
cases of colostomy, the patient has lived as long as five years after 
the operation. 

I have observed a very interesting thing in connection with two- 
stage operations for carcinoma of the stomach. It is that when we 
open up for the removal of the pyloric end of the stomach, after we 
have done a preliminary gastroenterostomy, we invariably find the 
growth diminished in siza In other words> there is an infection 
taking place in the neighborhood of the ulcerative cancer, which 
apparently is playing an important part in the general welfare of the 
patient A short-circuiting operation produces rest and rest retards 
the activity in the neighborhood of the growth. This probably ex- 
plains the prolongation of the life of the patient by short-circuiting 
operations in cases of carcinoma even when there is no obstruction. 
Particularly is this true in cancer of the rectum. 

In the Annals of Surgery, April, 1915, an article of mine was 
published on the " Major Procedure First in the Two-stage Operation 
for Cancer of the Bectum.'' In this article attention was called to 
the fact that the statistics of the Mayo Clinic had suddenly been cut 
from a mortality of 25 pei; cent to a mortality of 12 per cent by 
doing the operation in two stages. The members of this clinic had 
used several different methods of application of the two-stage opera- 
tion. In one, a very simple colostomy was performed without 
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Fio. 15. 



Croes-section showing how all the lines of suturea are enclosed in the silk-worm sutures, which oblit- 
erate spaces and allow drainage to either side between the layers. 



Fig. 16. 



The sigmoid is roobilixed by cutting the peritoneum on each side of its mesentery. 
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Fia. 17. 



Clamping and >f the clamps 



Proximal it is fastened 
by a strong di ^ ^ _ien the intes- 
tine is held by two forceps and traction is made on the tube, inversion is produced. Note the ends of 
the severed superior hemorrhoidal artery. 
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severing the intestine at the first sitting; in another, the intestine 
was seyered, the end tamed in, the proximal end brought out through 
the abdcmiinal wall| and tJie distal end dropped down into the pelvis 
at the first sitting* They recorded one or two cases of perforation 
of this s^gment^ however, which caused them to abandon it C. H. 
Mayo has recently imj^oved this by closing the peritoneum over the 
stomp, and doing the second, or removal, operation five or six days 
after the first stagei^ before sloughing and absceesrf ormation takes placa 

The point we brought out was that the superior hemorrhoidal 
artery was ligated just below the promontory of the sacrum, a rectal 
tube was passed up by the growth, the end of the closed distal segment 
fastened to the end of the rectal tube, the tube withdrawn, and with it 
the distal end of the sigmoid colon was drawn through the anus. The 
invaginated portion was diea closed over all, making a complete 
abdominal operation, the fat and glands in the hoUow of the sacrum 
having been pushed down vdth the rectum. (Figs. 16 to 22.) 

£i^t cases were reported in that article with one death. Since 
that time I have performed operations on twenty-two other patients 
by this method, with some modifications and have had no further 
deaths^ making in all, proctectomies on thirty patients with only 
one deatL 

There v^as a serious objection to this original operation, namely, 
the tying of the superior hemorrhoidal artery deprived some of the 
pelvic tissues of nutrition to such an extent that there was a good deal 
of slou^ing, including the upper portion of the rectum, the pre- 
sacral fat and other tissues, so that the patient sometimes had a very 
stormy week or two, running a temperature of 102® or more. Fi- 
nally the infected area would break into the rectum and discharge. 
This feature was serious only in one case, and that was one in which 
a septic phlebitis of the veins of the left leg tcx^ place;, thereby 
delaying recovery for some weeks. I may inddently state that this 
patient is still alive, seven years after the operation. I haVe always 
had an idea that a certain amount of sloughing and infection following 
the removal of a cancer was probably beneficial for final resulta 

This feature was very annoying so we soon developed means of 
avoiding it Drainage, of course, was the solution of the question. 

Drainage of the devitalized area around the end of the inverted 

rectum was easy in women by making a stab wound through the 
Vol. IV, Sep. 81— S 
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upper end of the vagma into the cul-de-sac. In men, however, the 
problem was more important, owing to the fact that men are more 
prone to cancer of the rectum. We soon found, however, that the 
narrow pelvis of a man lent itself particularly well to the drainage 
proposition. First we simply passed a large cigarette drain down to 
the end of the rectam and brought it up through the free peritoneal 
cavity throu^ the lower end of the main exploratory abdominal 
incision through which we operated. This defeated our original 
ideal in that we stiU had an open peritoneal cavity. We soon found 
that the peritoneum of the male pelvis could easily be drawn around 
the drain. Continuing the suture which was described in the original 
operation, the peritoneal suture is continued forward, drawing in the 
peritoneum of the lateral wall of the pelvis above the drain until 
the front abdominal incision is reached. 

In this way the drain is left in a peritoneal tube. There is no 
foreign body and no raw surface in the free peritoneal cavity. 

Case VIII. — ^I have herq a patient who had this first operation 
performed about twelve days ago. You will note that the large ciga- 
rette drain v^th the large safety pin through it is still in the lower angle 
of the wound. We will allow this drain tot remain as a guide to the 
operation we are going to do to^y, and until three or four days after 
removal of the rectum. You will observe that the incision through 
which this comes^ is a long incision and has been made through the 
right rectus muscle, an inch or more to the right of the median 
lin& This long incision we make so that we can examine the 
growth more carefully and also can determine whether or not 
there is an extension of the growth to other organs, which would 
make it useless to do a radical removal operation. Through this 
right-sided incision we perform the technic of most of the operation. 
The exploratory incision is made through the right rectus because 
through the left we expect to bring up the colon for colostomy. 
By having this large incision the operation is easy, and at the same 
time we are able to make our stab wound in the left rectus wound 
just the size we desire, for bringing out the single gut, as shown in 
the picture. 

Kote the small rosette of everted mucous membrane, compared 
with a colostomy in which both limbs of the loop have been drawn up. 
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We will now put a large pad of gauze and cottonl in front of the 
abdomen and turn the patient over on tlie f aca This table^ aa you 
will note, breaks in the middle. We have put the break just at the 
point where the hip joint benda We make our incision slightly to one 
aide of the sacrum and ooccyx, down the perineum and around the 
anus, catching the bleeding vessela We now expose the sacrum and 
coccyx, and with a hand chisel separate the last joint of the sacrum 
from tiie fourth, remove the last joint of the sacrum and all the coccyx. 
Just in front of the sacrum is a small bleeding vessel. 

We now cut the muscle around the rectum so as to make room. 
We feel the growth in the front wall of the rectum. We have no fear 
of hemorrhage. We are able to control the brandies of the pudic 
artery, which supplies tiie perineum, with forcepa All the hi^er 
blood supply has been destroyed by our ligature at the first operation. 
I now insinuate the fingers of my left hand between the sacrum and 
and rectum. You will note that there is no hemorrhage taking 
placa The muscle and fascia at the side, we grasp in forceps and cut, 
but there is no hemorrhaga 

I now push the tips of my fingers farther up until I touch the 
large cigarette drain which you saw on the abdominal side, and 
through which was a large safety pin so that I will not be able to 
draw this drain by inadvertant pulling. The drain, I know, marks 
the upper part of the tissues to be removed. I saw to that at the 
first operation. I know that this drain is from one to two inches 
below ihe normal peritoneum. 

You will note how the oedema following the other operation appar- 
^itly makes it easier to separate the fat and rectum from the pelvic 
walL My finger tips are entirely above the end of the rectum, which 
was turned in and is not opened. I will now gradually pull the 
inverted rectum with any remaining fat downwards and separate it 
from the base of the bladder. This growth is quite extensive and 
you will see here that I have accidently opened the rectum and have 
broken into the growtL I do not fear this because I am going to 
leave the drain anyway. I think the drainage will make grafting 
of the growth into the tissues very unlikely. Now we cut all the 
muscle and remove the rectum entirely with the anua Now the 
muscles of the perineum are sutured with catgut and the skin with 
horse-hair. We leave a large cigarette drain in the wound rather 
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looeelj placed. The patient will be required to lie on his back a 
portion of the time to permit of gravity drainaga 

We will expect this wound to heal by primary union except 
where the drain comes out In three days we will remove the 
upper drain and leave the main part of drainage for the action of the 
drain we are now placing. 

The advantages of this technic are several. 

First, the primary operation is a dean operation, at which most 
of the finer points of technic are performed. 

Second, the main blood supply of the rectum and fat tissues, 
including the lymphatic glands in the hollow of the sacrum is de- 
stroyed by ligation of the superior hemorrhoidal artery. It is almost 
certain that with the destruction of the vitality of the tissue in the 
hollow of the sacrum goes the vitality of the cancer cells. It is, there- 
fore, reasonable to believe that the ligation of this artery removes 
much tissue and possibly many cancer cells by starvation, which 
would be very difficult to do by dissecting surgery. 

Third, the peritoneum having been closed at the former operation, 
the main blood supply having been destroyed, the removal of the 
rectum becomes practically a minor operation. 

It is needless to call your attention to the fact that this operation, 
of course, is applicable in only a limited number of casea The growth 
must be well below the peritoneal folds and in the rectum proper. 
There must be a sufficient opening to pass a good-sized rectal tube with 
ease, so that the inverted sigmoid may be readily drawn down through 
the anus. The technic of the operation you will see in the pictures 
more clearly than I can show you in doing the operation itself. (For 
steps in technic see Figs. 16 to 22. ) 

If the growth is too extensive to be removed with hope of a fair 
degree of success, we are now attempting to treat it with radium, 
after doing a colostomy. 

Case IX. — Our next patient here is one on which wo have done a 
colostomy aa a preliminary step to using radium. 

You have no doubt noted the difficulty, in certain cases, of keeping 
a colostomy open. The tendency of the large intestine is to draw 
back into the abdomen unless it is fixed in some way. The methods 
of permanently fixing the colon in the wound described by Mixter 
and Sistrunk, which include drawing various layerd of the abdominal 
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Correct method of suturing mesenteric edges of the intestine as first step in preparation of the'loop 
for temporary enterostomy or colostomy. 
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Fig. 24. 



Suturing the free edges of longitudinal bands for the punxwe of producing safe surfaces for later 
destruction of the septum. Forceps passes beneath the intestine at the apex of the loop for the pur- 
pose of drawing through the flap of skin. 
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Fia. 25. 



The loop has been sutured to the peritonexim and aponeurosis by rows of fine double chromic 
catgut used as a lock-stitch. The skin nap has been drawn through the loop and is being sutured to 
the skin on the opposite side by chromic catgut sutures. The rest of the skin wound will then be 
closed by interrupted chromic sutures around the loop. 
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Fio. 26. 



Sectional view of loop showing strip of skin passing it through the apex of the mesentery. When 
it becomes necessary to close the colostomy the clamp placed as in Fig. 6, destroys the supporting 
skin strip as well aa the intestinal septum. 
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wall through the loop of die sigmoid, forming the colostomy, are very 
helpful if the colostomy is to be permanent. In such cases as the onQ 
we hare here, it is barely possible that we will be able to cure this cancer 
with radium and it is even possible that the lumen of the bowel may be 
restored. In such a case it will be highly important for us to have a 
colostomy opening which can be closed without having to open the 
abdomen again. 

If we simply prepare a loop as we did in the ileostomy operation, 
shown in one of the previous cases, and sew it into the wound in the 
same way, it is very likely to pull into the abdomen and have a ten- 
dency to dose. To meet these objections we have devised a kind of 
hybrid operation which we described in the Annals of Surgery, March, 
1920, under the title, ^^A Permanent C!olostomy or Enterostomy 
which may be Closed by an Extraperitoneal Operation." 

In this operation the two loops of colon are sewed together. The 
peritoneum is sewed to the prepared loop in the same manner, also 
the aponeurosb and muscles: When we reach the skin we 
mobilize a strip of skin one-half to three-quarters of an inch 
in width at one end, puncture the mesosigmoid near the apex 
of the loop above the point where the two limbs have been sewed 
together, draw the detached end of mobilized strip of skin through the 
hole in the mesentery beneath the intestine, and attach it with inters 
rupted chromic catgut sutures to the skin on the opposite sida "Sow 
the skin is closed around the loop in the usual manner. Figs. 23 to 26. 
If we are fortunate enough to succeed in curing this cancer 
by radium we can then cut the septum, including a strip of 
skin, with a pair of clamps by the Mikulicz method and close the 
fistula by the extraperitoneal method, shown in Figs. 9 to 15. 

There is another type of case to which I wish to call attention, 
but of which I have no illustration today. 

It is t^e anmUar carcinoma of the sigmoid, in which the growth 
has gradually contracted and finally presents the condition of com- 
plete intestinal obstructioiL Such a patient is often in a serious 
condition. To attempt to do a radical removal is very dangerous for 
the patient To do a simple colostomy, which is frequently done, 
and which we all have done before we learned of the Mikulicz 
operation, subjects the patient to another very serious major operation 
for the removal of the growth itself, plus closure of the fistula, 
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which in this case must be done by an intra-abdaminal openUdon. 
It was for this class of cases that Mikulicz brou^t forth his epoch- 
making operation which consisted of bringing the growth with a loop 
of bowel, out through the abdominal wound, fastening it to the 
peritoneum and waiting a few hours or a day or two when the intes- 
tine proximal to the growth was opened with a Paquelin cautery 
without aniBsthetic, The operation is without shock; is done in a 
very few moments, and when the intestine is opened, gives complete 
relief. A few days later, with the Paquelin cautery, the growth is 
removed and the two barrels of intestine are left in the wound to 
be closed later by clamping the septum and cutting the two limbs 
together. 

Frequently a colostomy thus made will dose itself without further 
operation. If not, it is very easy to close it by plastic operation, 
such as we have described. I am quite sure that this is the greatest 
single life-saving technical procedure that has been given to intestinal 
surgery. It is applicable in a great many cases. 

Oasb X. — I have one more patient to show you. This man came to 
Doctor Sears suffering from intestinal obstruction, which proved to be 
carcinoma, early last spring. On May 20, last> we operated for carci- 
noma of the left half of the transverse colon. At that time most of the 
transverse colon was removed, practically all the omentum, most of 
the transverse mesocolon, including the mesenteric glands. The 
appendix was removed and the coecum anastomosed with the sigmoid 
colon. The proximal cut end of the transverse colon was turned 
in by a purse-string and allowed to remain. 

The patient always had trouble afterwards, although the con- 
tents of the csecum were delivered into the sigmoid. The condition 
grew gradually worsa The patient complained, giving symptoms of 
intestinal obstruction, although the bowels would mova An enlarge- 
ment gradually developed on the right side of the abdomen with 
visible peristaltic waves. These waves moved from below upward. 
Our diagnosis was that a loop of small intestine had probably become 
strangulated and was partially obstructed, inasmuch as an opaque 
enema showed by the X-ray that the csecosigmoidostomy opening 
was good. 
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On opening we found there was no obetniction of the small intee- 
tine; that there was a tremendonalj dilated ascending colon^ up to 
the first part of the transverse colon^ which had been tamed in. At 
first it was quite puzzling to know why all these symptoms. Finally 
we concluded that the intestine had probably been dilated by peristal- 
tic waves trying to force the contents of the cseoum upward in its 
normal wave against the turned in end of the colon. We, theref ore, 
decided to remove the ascending colon and the first part of the 
transverse colon, which had been left at the former operation. 

This we did, removing the ascending colon down almost to the 
ileocsecal valve, leaving just enough room for it to empty. We had 
a large csdcosigmoid opening, therefore, we felt we were all right 

This second operation was done on January 22nd, just a little 
more than a month ago. The obstructive symptoms have been entirely 
relieved and we feel our deductions were correct. In leaving the large 
dead end above the ileocsecal valve at the first operation and expecting 
all the contents of the ascending colon to be delivered backward into the 
sigmoid, we had made a mistake. The peristaltic waves still continued 
to act as they did before. 

The principle is well worth remembering. I have had it illus- 
trated in another instance in a case in which Doctor Sears and I 
were associated* 

The patient came to me, also having had a csdcosigmoidostomy for 
constipation. X-ray showed that there was a perfect circle and 
no evidence of obstruction. The patient, however, was suffering 
from a decided intestinal toxemia. I turned her over to Doctor 
Sears for medical treatment He treated her for several months but 
could never make much head-way. Finally he returned her to me 
for a surgical operation of some kind. X-ray pictures seemed to 
indicate that the fecal contents would come down through the ileocsecal 
valve, around through the ascending, transverse and descending colon 
into the sigmoid from the sigmoid back into the cscum and form 
a vicious cirda 

I opened the abdomen, not knowing just what operation would be 
done. I found that the ascending colon was very much dilated, also 
the anastomotic opening and neighboring sigmoid. I decided, then, 
to remove the ascending colon and the first half of the transverse colon. 
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With a purse^tring we turned in the distal end of the trangyerse colon 
and turned in the cut end of the ascending colon^ leaving practically 
no ascending colon above the ileocsBcal valve. This patient waa re- 
lieved of her csecal stasis by this operation and waa made a perfectly 
normal woman so far as her bowels were concerned. (Figs. 27 
and 28.) 

Fzo. 27. 



Vioiooa oirole foDowing oeocwi<moidottomy for oonstipation. 

This was the first time we ever combined a csecosigmoidoetomy 
with removal of the ascending and part of the transverse colon. 
This operation was done more than six years ago and the patient 
has been entirely well since. 

Some years ago it will be remembered that a number of men, 
particularly Eastman, of Indianapolis, recommended cescosigmoid- 
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ostomy for intestinal stasis or constipation. The results were not 
gratifying and the operation was not a success in most of the cases. 
I think if those men who performed a number of these operations 
would go back over their cases and remove the ascending colon and 
part of the transverse colon they would probably cure their patients 
in the same way that we cured this ona 

Fko. 28. 



Coneetion of vicious oirole by removal of the MoendiDg and transrene eolon. 

In doing intestinal surgery we must remember that the peri- 
staltic wave normally runs toward the anus. Some have condemned 
lateral anastomosis, on the ground that the end of the bowel often 
dilated and made a very pathological condition. It is my opinion 
that only one end of the bowel dilates and that is the turned in proxi- 
mal end, in which the peristaltic waves come down by the anastomosis 
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and continue on to the end of the bowel with the driva It is plainly 
to be seen that this powerful intestinal contraction might finally 
dilate such an end. Therefore, in doing intestinal surgery, in which 
a lateral anastomosis has been done, the proximal end should be 
turned in by repeated sutures and made as short as possible. And 
when possible it should be covered in with omentum to further streng- 
then its wall. I still believe that lateral anastomosis is safer than 
end-to-end anastomosis. At least it has been safer in my work, both 
experimentally and clinically. Therefore, we should take notes of 
all the defects in lateral anastomosis and try to correct them. 
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SURGICAL CLINIC— RIGHT OVARIAN CYST WITH 
TWISTED PEDICLE COMPLICATED BY SALPIN- 
GITIS AND INJURIES OF THE PELVIC FLOOR; IN- 
JURIES OF THE PELVIC FLOOR RESULTING IN 
CYSTOCELE AND RECTOCELE, WITH HEMOR- 
RHOIDS; CARCINOMA WITH RECTOVAGINAL FIS- 
TULA COMPLICATED WITH LARGE FIBROID TUMOR 

By CHANNING W. BARRETT, M.D. 

Professor of Gynecology and Head of Division of Gynecology, University of 
Illinois College of Medicine; Gynecologist and Heiad of Department of 
Gynecology, Cook County Hospital, etc. 



Casb I. Case History. — Austrian woman, 42 years of aga Mar- 
ried. Has borne children. She comes in with an operating-room 
diagnofiis of tubo-ovarian abscess, and salpingitis. She complains 
principally of burning in the right! lower quadrant, leucorrhoea, 
headache and backache. 

Onset and Course. — Patient states that she does not feel sick, but 
that she comes in on account of the burning in the right lower quad- 
rant, which has been present for four months, gradually increasing 
in severity. In the last two months, she has not been able to do 
her housework readily, because of the pain and burning in the side, 
but she has not been laid up in bed on this account 

The leucorrhoBa has been present off and on for a long time, for 
years. She states that it has never been profuse enough to cause 
great inconvenienca 

Headadies have been present in the last four months almost 
constantly. They are located in the frontal region. The backache 
has been present for four months, but has not been severe, 
or troublesoma 

Menstruation began at the age of nineteen years, regular 28-day 
^^pa Duration from three to five days. Quantity moderate. No 
pain. Last period September 17-21. 

She has had five pregnancies, the first at twenty-one years of age 
and the fifth at forty-one years of age. The first three pregnancies 
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resulted in full-term deliveries* Normal delivery, puerperium 
normal. Usually gets up in four or five days. Has had two mis- 
carriages, the first at forty years of age, and the seoond at forty-one 
years of age. Both at three months. Was married at the age 
of fifteen. 

Separated from her husband four months ago on account of 
non-support 

Family history negativa No loss of wei^t No particular 
disturbance of the bladder or kidneys. Bowels regular, appetite good. 

Upon examination, the patient is found to be a white woman 
forty years of age, weight about 140 poimds. Does not appear 
markedly ilL 

Head: Eyes normal, pupils react to light and distanca Ears, 
nose and scalp negative. Mouth and teeth: Upper absent, lower 
few. Tonsils present Neck : Slight enlargement of thyroid, which 
has been present for many years. Chest : negativa Heart : n^ativa 

Abdomen, moderately full, tense and thick-walled; slight tender- 
ness in the right lower quadrant, especially over the appendical region, 
and down to the pelvic brim. 

Liver, spleen, and kidneys not palpabla No masses felt in the 
abdomen. Extremities negativa Beflexes normaL 

Pelvic examination: External genitalia show gaping vulva, with 
appearance of rectocela Entroitus admits three fingers readily. 
Levator muscles palpated, widely separated. Wall distensible and 
deep. Cervix points downward, enlarged, softened and slightly 
patuloua Freely movabla The body of the uterus sli^tly retro- 
verted and slightly increased in siza 

Adnexa: Bight, rounded elastic mass, about the size of a small 
orange, between the uterus and the pelvic walL Seems fairly well 
defined, spherical, and separate from the uterus, showing some 
mobility. Slightly tender. Left tube, and ovary apparently normaL 

Diagnosis. — Bight ovarian cyst, possibility of moderate salpingi- 
tis, complicating. 

Bemarhs by Doctor Barrett during operation. — The salient 
point in connection with this patient is that she is a woman forty- 
two years of aga Four years ago she began to sufFer from a burning 
pain in the right lower quadrant of the abdomen. At about the 
same time she began to have headache and backache, and has had 
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lenoarrhcea, the leaoarriuea being of a longer date than four montha. 
She has not been laid up in bed with this pain in the abdomen, but 
she has been kept irom her work a good deal. 

We find upon examination that she has a reotooele, and gaping 
of the vulva and vagina, the levators are markedly separated. We 
find the uterus slightlj displaced backward and slightly enlarged, 
and at the right side of the uterus is a mass^ rather well defined and 
rather distinct in outline and almost too movable to be a pelvic in- 
flammatory mass even though it were confined to the tube and ovary. 

We want the head low on the operating table. We want an in- 
cision long enough to do the work well, but not longer. The person 
who would just as soon have an incision seven inches long as three 
inches long is thinking of the patient's abdomen and not of his own. 
We want an incision just long enough to do good work. Every 
extra inch that you put upon the incision increases the patients 
chances of a disability. 

This mass on the right side could be either an ovarian cyst or a 
tube. We think its movability is too great to be a pus tube. 

Now, as we cut down upon it, we find that movability. We find 
the cause of a good deal of the burning and distress that this is 
causing. The pain is one point in favor of the diagnosis of salpingitis, 
but we find here the cause for her distresa Here is the ovarian 
cgrst, with a twisted pedicle, but not twisted enough to cut off circu- 
lation entirely. This has not been greatly enlarged as a result of 
the twisting. How do I know that that has not been enlarged? 
It does not show the oedema and discoloration that an ovarian cyst with 
a twisted pedicle does in case of obstruction, and also the tube which 
has a portion outside of the twist, but does not show the enlargement. 
An ovarian (grst with a twisted pedicle that cuts off circulation will 
soon turn a blackish gray, and become oedematous, and will show 
a d^enerated wall, and marked enlargement, and the tube that is 
outside of the twist will become very much oedematous, and very much 
swollen, enlarged, and will look very much the size and appearance 
of a child's open hand, a baby's hand The fimbrise stand out to 
some extent. There are some adhesions here, and there is a little 
evidence of mild salpingitis. 

We also find in the anterior wall a fibroid. We will have to 
decide whether we will take the uterus out on account of the fibroid 
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before we nndertake to do anything with the ovarian cyeL We find 
on the other side adhesions to the tube, but a fairly healthy ovary. 
There are adhesions to the sigmoid and to the broad ligament. There 
are adhesions of the omentum to the anterior surface of the 
broad ligament 

This patient is forty-two years of aga She is past the child- 
bearing period. She has quite a considerable fibroid in the anterior 
wally and a little one in the posterior walL So we wiU decide to re- 
move the uterus. 

In order not to produce a sudden artificial menopause, we will 
leave the left ovary which is in fair condition, taking out the tube, 
which is somewhat inflamed. 

After grasping the broad ligament between the tube and ovary 
with a reliable clamp and carrying the incision just under the tube, 
toward the uterus, we put another forceps on the broad ligament, 
and the utero-ovarian ligament, and cut down, and grasp the vessels 
on the uterine side as they are bleeding.' We shall expose the vessels 
running alongside of the uterus and grasp those with the forceps^ thus 
securing them, and then cut thosa 

On the right side, we take hold of the untwisted broad liga- 
ment, under the outside of the tube and ovary, and cut down to the 
uterus, stripping the peritoneum to uncover uterine blood-vessels. 
There we find the blood-vessels running down beside the uterus on 
this sida We clamp those. 

We find the incision on the right side, not very far from that 
on the left side, only the breadth of the cervix intervening and we cut 
across the peritoneum. The main vessels are all damped. We may 
have bleeding from some vessel within the uterua We shall take the 
uterus off just above the cervix. 

We take No. 2 or 'No. 8 catgut and tie the uterine artery 
that we clamped, running alongside of the uterus. In tying that, 
we throw the point of the forceps upward, instead of pulling out 
upon the handla That exposes the whole stump that we wish to tia 
We have the uterine artery, on the left side and next, we take the uter^ 
ine artery on the right side, which you see exposed. 

Turning out on the point of the forceps, instead of pulling 
up on the handle, we tia On the right side we take the broad liga- 
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meoit^ the loimd ligameoity with the avarian artery, and in this bite 
we leave the catgut long enough for traction. 

We then go to the other side^ in which we have left the ovary^ 
and we now tie the round ligament, and the utero-ovarian ligamentb 
Inasmuch as that is on in a way so that it might slip^ by not 
getting a good, big bite, we will go around that once or twice, so that 
there will be no slipping of the ligature, and we will tie it again. 

We will tie the broad ligament that lies between the ovary 
and the tuba Now, we will sew the peritoneal edge over and over. 

We have here the stump. We take a catgut doubled, and take a 
bite of the posterior flap of the uterus, which we have made^ a bite 
of the angle on the left side, the stump of the broad ligament, and the 
round ligament, a little bite of the angle anteriorly, and then a good 
bite of the anterior flap. Now, we draw the ligaments right in be- 
tween the anterior and the posterior flap of the uterus, and cut the 
ligature on the broad ligament 

We come to the right side, and with a double ligature, the 
same as before, taking a good bite of the posterior flap. The tensioi4 
is rather marked on the upper part of the broad ligament We 
r^grasp that and tie it with a separate ligatura 

We tie the broad ligament^ and here is the upper border of it 
You will notice that because on pulling out the ligature, it has allowed 
the ovarian artery to bleed into the tissues a littla Instead of one 
ligament in between, we will have two, the upper part of the broad 
ligament and the roimd ligament, separately. And we sometimes 
tie them in that way. Sometimes, if the round ligament does not 
lie right dose, we tie them separately. 

We return to our woi^ of putting in the suture which unites 
the anterior and posterior flap. We have taken a bite of the posterior 
flap. We have a bite of the angla We take a bite of the broad 
ligament^ which slipped out when we made tension on it before. 
We take the round ligament on which the tension is not so great 
We take a bite of the angle in front in order to keep the peritoneum 
from sagging off, and then a good bite of the anterior flap. Now, we 
draw rather carefully these ligaments in between. We draw on the 
broad ligament a little mora The tension on it is rather marked. 

(Upon further tension the ligature broka) 

Here we are having more than the usual trouble with this side. 
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We will start in again, and put in the liggtore which, broke. 

Just as though we were starting anew, we take a bite of the 
posterior flap) a bite of the angle, a bite of the broad ligament, of the 
round ligament^ of the peritoneal angle, and then of the anterior flap. 
We will try to get the approximation a little better, so that we do not 
have to pull so hard upon our ligature to secure it, so that the tendency 
to break will not be so great. We do not have to pull down so hard on 
that, and we will expect it to hold. 

We cut the ligatures on the broad ligament and the round 
ligament^ and we have the anterior and the posterior lips closed 
leaving only a short distance down from one broad ligament to 
the other. 

We take a bite of the posterior flap, then a bite of this pedicle^ 
which comes in between the anterior and the posterior lip, and then 
a bite of the anterior b*p; then of the posterior flap again, of the 
broad ligament stomp, so as to keep it inside smoothly, and the 
anterior flap. 

We are now beyond the stump, and shall unite the anterior flap 
with the posterior flap, for this one and one-fourth to one and one-half 
inch distance. Then we sew bade over this to smooth up any 
irr^ularity. And then we tie the stump again. 

We have the peritoneum entirely closed over the stump^ 
the anterior and posterior flaps coming together and closing, and 
the broad ligaments from the sides coming in between the flaps, to give 
support to the cervix and the upper part of the vagina. 

We have seen a good reason for the patient having pain in the 
right lower quadrant, but she has had trouble in the r^on of the 
appendix, and we want to know whether it is caused by the tube and 
ovary or the appendix itself, and we find the appendix a very much 
thickened, and clumped organ, and so we will take it out 

We damp and cut the adherent mesentery, so that we get the 
appendix to stand up perfectly free from the bowel We damp it 
at the junction of the bowd, so that we get all of the appendix 
out We tie it at the damped junction. We tie that because 
once in a while we get bleeding from the stump, and once 
in a while, in the e£Fort to turn that in, we get a little leakage of 
material. We start with a purSe-string suture, about three-eighths 
of an inch from the tie, on the csecal* wall, and we start opposite the 
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meeeiitery. We go in and out around the stump, but we are in at the 
mesenteiy. That is, we have the meeenteiry structures which have 
been cut, outside of the suture, because what is outside of the ligature 
now, as WQ have gone around here, will be inside and tied, as we 
turn them in. ' 

Now, we have ties ready ; we make traction upward on the purse- 
string, as we cut off the appendix. We now have it ready to turn in. 
EEaving got the appendix out, it is held with a toothed forceps, 
80 that the assistant can let loose upon that and allow it to 
turn in. We will just touch this> but where we touch it, we will not 
take the sponge off and touch it some other placa 

Now, then, taking a bite just at one side of the sutare, on the side 
opposite the mesentery, we tie and start sewing, and finally cut the 
purse-string. We will reinforce this by sewing over it again, and by 
taking very superficial bites of the bowel wall. 

Some are inclined to tie the appendix off and drop it back into 
the abdomen, without any turning in. We do deny but that most of 
thesepatients will get well; otherwise operators would not do it But I 
would not be inclined to deal with a gunshot wound of the intestines 
by picking up the edges and lying a ligature around the edge, to see 
if they would get well. And yet we must admit that if we cut 
the appendix off right down to the bowel, that we have very much 
the same sort of condition as though a bullet had penetrated the bowel 
without tearing it 

We now tie the mesentery stump to the flap we have cut off. 
It had adhesions which bound the appendix down into the pelvis^ and 
we oversew the stomp a little, so as not to get any slipping of the liga- 
ture, and tie this catgut that we oversew. 

We are now through in the abdomen. We replace the structures 
as nearly as possible, putting the csecum back into position by 
bringing the omentum down properly into the field of operation. 
There is no oozing from the field of operation. The little blood that 
has gathered in the posterior cul-de-sac it wiped out 

In bringing down the omentum, we are careful to straighten it out 
and not to produce overtraction upon it It is a good deal more im- 
portant that the transverse colon stay up than it is that the omentum 
come down. 

We have now closed the peritoneum. The fascia above that 
Vol. IV, Sor. 31—4 
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runs daw^K^arth^i} r^^hid^*\^jiMist bring together. Some operatora 
have taken me^'pOBition' that the important thing when closing the 
abdomen was the aponeurosis. The aponeurosis down at that area 
consists of all three of the fat muscles — the estemal oblique, the 
internal oblique, and the transversalis ; none of this aponeurosis 
going posterior to the recti muscles. They have insisted that the 
important thing was to close the aponeurosis, and that no importance 
was to be attached to the closing of the recti muscles ; in f act^ that it 
was harmful to undertake to sew them. 

But I would not take that position now. We do not wish a hernia 
to exist through the abdaminal wall, as far as the aponeurosis. It 
is true that the aponeurosis might stop the hernia, but it is also true 
that it might not, and we do not want the hernia to extend even that far. 
We do not want the recti muscles continually grinding upon the 
abdominal viscera. In fact, if we should have a diastasis recti, 
we would count it rather important for the patient's welfare to open 
the abdomen, even with a long incision, to unite the recti muscles. 

And so, one step in the procedure of closing the abdomen, is to 
bring together the recti musdes* 

]^ow, then, there comes the question of what further we shall do 
with this patient ? She is now beyond the probable child-bearing age, 
even though the uterus were not removed so any degree of weakness 
of the pelvic floor may be corrected. 

At forty-two years of age, she has readied the period of life 
that we could decently estimate that she is half through with her life. 
That is, we could fairly estimate that she might have forty-two more 
years to liva She is a good hardy woman. It would not be strange 
if she lived to be eighty-four years old. But supposing it is thirty 
years instead of forty-two. She is entitied to those thirty or forty or 
forty-five or fifty, whatever she has in store, to be as good years as 
possible. If we leave the pelvia floor the way it is, she will carry a 
fair percentage of disability all the rest of her years^ if it does not 
amount to an absolute disability. She will lack the strength to work 
or to exercise or to do the things that she wants to do, being on her 
feet She will grow old by reason of the weakness that is brought 
about in this way. She will grow old from disinclination to 
take proper exercise, there will be a greater tendency to sit, a 
greater tendency to get out of the proper position, and not to carry 
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the proper poise^ an inelmatioii to let the abdominal walls sag down, 
80 as to take off any strain upon the pelvic floor. 

We believe that a large percentage of women should have the 
disability of the pelvic floor repaired^ when they have reached the 
end of the child-bearing period, if they havei not been forced to have 
it done before tibat tima And so^ added to this procedure will be 
the repair of the pelvic floor, to leave her in good condition to carry 
out the activities that she may see fit to carry out 

Kow, it is true that a woman forty-two years of age^ or at the age 
of middle life, may not take advantage of esercise, and may not take 
advantage of straightening up^ may not lay the proper weight upon 
the importance of doing so, even though she is put in condition to do 
that But she is in a position, if the pelvic floor is repaired, to carry 
on those activities, if she can be made to see the importance of them. 
And a part of our work should be to try to make her see that 
A part of the success of surgical work done upon a patient depends 
upon following them up with the proper after advioa 

The steps to be taken in this procedure are based on the proposition 
that the pelvic floor isl part of the abdominal wall. It is the 
lower wall. It is, therefore, the most important part of this wall, 
and that by reason of its being the lower part of the abdominal wall, 
it needs to be the strongest part of that wall, or it would be, if it were 
not for the openings through it for physiologic purposes. 

The woman is at a great disadvantage, in having to have liie 
physiologic openings through that part of the abdominal wall, which 
should be the strongest When she has an injury to her pelvic floor, 
she has an opportunity for a hernia and the structures coming down 
through that opening constitute a hernia. 

Now, just immediately upon recognizing this as a hernia, it occurs 
to us that no skin plastic operation, no mucous membrane plastic 
operation is going to do the work, that if this is really a herhia throu^ 
the pelvic floor, then we must deal with the essential anatomical 
structures of the pelvic floor to cure it That is, if we have a hernia 
through the anterior abdominal wall, we have to deal with the muscles 
composing the walls of the abdomen. If we have a hernia here, 
which we have, we want to deal with the muscles which constitute the 
the pelvic floor, and the muscles here of importance are the levator 
animusolea 



Digitized by 



Google 



52 INTERNATIONAL CLINIOS 

At a certain place is the hymen just posterior to the duct of 
the Bartholinian glancL The same on the other sida Pi<^ up a 
portion of the labia minora at the hymen just posterior to the duct of 
Bartholin. Then we catch this in the centre posteriorly. We raise 
the tissue lying between the forceps on the one side and the median 
incision into a ridge, and with a knife we f ollo\^ it down the line of 
junction of the labia minora, the vestibule and the hymen. It is 
important that we get that at just the right placa This line 
draws in unusually. So we will catch the scar tissue and 
hold it up. Otherwise, we will cut off tissue which the patient has 
a right to keep. This incision is what the initial incision is to 
laparotomy. It is simply for the purpose of gaining access to the part 

We now catch this flap in the center, and this on each side 
(indicating) and we have control of the flap. We will put a little 
sponge into the vagina to keep bac^ any secretion. Holding the flap 
taut, wd cut right along the edga 

K we are not particular to keep dose to the edge, we will en- 
counter the rectum. So we keep dose to the edge, of the vaginal flap, 
being careful not to cut through it It would not be a serious thing 
if we did, because that part is going to be taken off anyway, but 
it might interfere with the traction upon the flap. 

As we have cut back a little ways^ we push that down with tlie 
sponge, take a better hold on the flap, than we could in the beginning. 

We now push that back, and any fibres of tissue which hold, 
we cut, and then with a sponge we push it back ; and we finally come 
to the smooth area, this pocket-like area, which shows now. Then 
two fingers are introduced into that^ and we pudi that out^ and we 
uncover the levator ani muscles. 

With a good solid, good-sized needle, threaded with No. 2 
or 'No. 3 catgut, holding the rectum back, and putting the levator 
muscle on the stretch, we sweep aroimd the levator ani muscle with 
the needle, taking a large bite of that musde. 

We are rather particular not to draw out a little portion of the 
levator ani, as some have described, getting a little part of the 
muscle, but leaving the rest^ but we go around the whole border. 

After taking a bite in the flap> introducing the finger under the 
levator ani, we put the needle point at the end of the finger, start it 
in the tissue on the left sidei, and then withdraw the finger and push 
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back the soft parts above the levator ani muscle. Now, we cross, hold- 
ing the rectum back again out of the way, so as not to get a bite of the 
rectum, and go around the border of the levator ani muscle on the right 
side; then across to the left side again, and taking a bite of the levator 
ani muscle farther back. We then sponge this out, and raise the flap, 
and then with the forceps in the median line, pressing backward 
upon the rectum, we tease the levators together, not with any diffi- 
culty, or strain, but perfectly easily, and tie themu 

We now have the levators coming together, between the vagina 
and the rectum* The levators are felt, not lying at the side of the 
vagina, but coming together between the vagina and the rectum. 

But the same test on that shows that it is not coming forward far 
enough to cure the hernia. Lifting the flap> we push the levator 
ani muscle away for a distance, and on the opposite side the levators 
may now be felt running off to the bone on the two sides. They 
must be picked up and they must be united farther forward. We 
take the fascia above the musde, the muscle, and then the fascia beyond 
the musda Then we take a bite of the flap> in order to fix it so that it 
will not have any tendency to slide, the fascia above the muscle, then 
the muscle, and then the fascia below the musda That is, it would 
be below the muscle if the patient were standing on her feet The 
fascia which we spoke of as above the muscle is the rectp-veeical 
fascia, and below and anteriorily are the two layers of the triangu- 
lar ligaments. 

We bring those together. We test this again, and we find that it 
it closed enough now to give the patient good support We take off 
the excess of vaginal edge, and then with silkworm gut, on a cervix 
needle, we start at the end of the hymen on our right side, where we 
took hold, and gather little bites of the flap, threading it on the needle 
just as you would thread an angle worm on a flsh hook, being careful 
not to get the bites too large or too irregular, or getting out on the 
mucous membrane surface, and coming out here and taking the end 
of the hymen at that side, one f orcepe on the two ends^ and holding 
it right up in the center. 

The deeper structures are sutured, starting in right dose to the 
superficial ones, going in down to the musde, taking a small bite of the 
musde. We come bad^ on the opposite side and extending out so that 
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the suturing on the two sides will be uniform as to the amount of tissue 
engaged, and as to the location where it comes out, and about the 
same distance from the raw surfaces on the two sides. 

In tying, we take first, the purse^tring suture that took the two 
ends of the hymen, and tie it That tie restores the hymen, or what 
is left of it We cut off these little tags that come down between. 
^N'ext comes the suture, which takes in the deeper structures. We tie 
from before backward, tying the pursehstring suture first, and then the 
most anterior deep ones, and so on bac^, keeping them uniform. And 
by reason of having made the incision at thel right place, not too far 
out; we have the vestibule here (indicating) ; we have the posterior 
vestibule in the normal condition, and the hymen restored as much 
as there is any of it left, and inside we have the levator muscles 
coming across, to make a good supporting structure. 

This patient, by reason of this sag, has had an enlargement of 
the hemorrhoidal veins and it will be a disability if we allow that to go 
on. There is rather a transverse shaped group of veins, and so we 
cut through transversely, and unite the skin to the rectal walL We 
will insert a sonall piece of gauza 

The imiting of the levator ani muscles takes away the lifeless 
appearance of the vulva and pulls that (indicating) in there; it gives 
it a lively look again and a normal appearanca 

Case II. — This patient is a woman fifty-seven years of age. She 
is a widow. She was referred to me from the outside for hemorrhoids. 
The interesting thing about this was that it was rather difficult to 
get this patient admitted to my service from the outside, because she 
suffered from hemorrhoidjs. A hemorrhoidal case gpes to surgery. 
But after quite a good deal of effort, they had her transferred to 
my ward. This is the condition: 

She complains of painful defecation, bloody stools, small, pencil- 
like stools, and frequent urination. 

Onset and Course. — ^Patient states that she has been having 
hemorrhoids off and on for the last twenty-five or thirty years. She 
has had an acute attack of hemorrhoids, of about one week's duration. 
She complains of painful defecation. The pain ia intense when she 
has a bowel movement, so severe that she compares it to child-birth. 
Between bowel movements, she has intense burning pain in the rectum. 

The bloody stools have been present for the last week. She states 
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that a small pamf td ttunor projects oat of the leetain after defecation. 
This protrusion she has to replaoa She complains of frequent urina- 
tion, which comes on in attacks at varying intervals of tima She has 
to urinate about every half hour, in small amounts. 

Sexual History. — ^Menstruation began at twelve years of age. 
Regular twenly-eight-day type. Duration, five to eight daya Quan- 
tity, very profusa No pain. Had the climacteric at thirty-six 
years of age. Had three pregnanciee, one at seventeen, the last at 
twenty-two years of age. Full term. Spontaneous delivery. Pa- 
tient thinks poeeibly she waB lacerated at second delivery. 
Normal puerperium. 

This patient complains almost entirely of the hemorrhoids, and 
yet she gives a very definite history of disturbance of the bladder. 
Upon asking her to strain down, things begin to roll out, and there is 
a rectocele and a cystocele; and when she reaches a certain point 
in this rolling out> the urine begins to flow. 

There are some portions of the bladder sphincter present, because 
there is no complaint of inability to hold urina The support of the 
bladder is gona The patient begins to strain and the bladder begins to 
roll out, and we get more and more of a cyatooela When this reaches 
a certain point, the force she usee overcomes the sphincter control, 
and the sphincter action ceasee to exist, and the urine comes away. 

When we get the structures which belong above the levator ani, 
coming down below, we have a hernia. That is, we have an organ 
which should be in the abdomen, getting outside of the abdomen. 
The structures of the pelvis which belong above the levator ani mus- 
cles, to start from below, are nearly all of the rectum, all of the 
bladder, some of the urethra, and uterus, most of the vagina, which, 
however, should be mentioned before the uterus, and the peritoneal 
cul-de-sac, and the intestines. Those should all be above the levator 
ani muscla 

In these cases it is not at all uncommon to find below the levator, 
all of the urethra, a good part of the bladder, quite a good part of the 
rectum, practically all of the vagina, and a portion of the uterus, 
sometimes all of the uterus, and sometimes the peritoneal cul-de^sac 
and sometimes the inteetinea 

This patient has quite a marked hernia. She has quite a large 
cg^stocele and rectocele coming down, a good deal of hernia of 
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the bladder, rectum and vagina, and yet it is doubtful, from an 
examination without an ansesthetic, if the uterus comes down yery 
much. You might say that that is an advantaga It would be an 
advantage if it were free; but she complains of a good deal 
of rectal trouble, and it seems that this uterus is rather adherent 
to the rectum. 

What should we do with this^ if it does not come down? To 
make her surgical treatment complete, it would call for perhaps 
an abdominal hysterectomy, and then an anterior colporrhaphy, a 
rather extensive operation upon the anterior vaginal wall, to hold 
the bladder up, and then a perineorrhaphy, and then a hemorrhoid 
operation. That is too much of an operation for a woman in this 
condition. She is fifty-seven years of age, and looks older than her 
age, and should not have so much operating at one time, if we can 
help it. 

If the uterus came down well, so that it was almost an outside 
operation vaginally, we would be inclined to do a vaginal hysterectomy, 
and then an anterior colporrhaphy and perineorrhaphy, and rectal 
operation, may be all at one sitting. 

When you have to do two procedures, that of going into the 
abdomen above, and all this work below, it is rather extensive work 
in the condition in which this woman is. So we will be inclined 
to correct the vaginal conditions at this time. And then if she has 
trouble, we will do a laparotomy at another sitting. Two safe 
operations are always better than one very dangerous operation. 

We may open the posterior cul-de-sac and free this small 
uterus, which is no doubt very atrophic She had her menopause at 
the age of thirty-six years, and now she is fifty-seven. We may 
undertake to free this uterus from the rectum, so that it ceases to 
press upon, if possible, and we may avoid a second operation in 
that way. 

I am saying that with the idea that the uterus does not come down 
well. When we get her under the anaesthetic, it may be a different 
proposition. We may then find that^the uterus comes down well 
enough to do a vaginal hysterectomy, but I think not 

It is easily demonstrated here, what I meant by my last observation 
on the other patient, that is^ there is a lifeless condition and appearance 
here. No muscle pulling in there, holding it or giving it any 
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appearance of Ufa There is a little bit of a uterus there. It is 
hardly as adherent as I had figured. There is an ulcer. There is 
a hemorrhoid of considerable size^ but there is an ulcer here, and she 
must have those attended to. The small uterus is well up> 
and a little adherent I do not think it is going to be as troublesome 
as I ihad apprehended. So we will do nothing with that We 
will simply attend to this cystocele, and the pdvic floor and 
the hemorrhoids. 

We first take hold of the cystocele in the middle, at the 
projecting part, then make just a little incision, being careful not 
to cut into the bladder. By just making that little incision carefully^ 
we can then introduce the knife handle anteriorily through that and 
push the bladder off. Then, with that pushed off, there is not the 
danger of getting into the bladder that there would be in dissecting. 

Then we enlarge that up toward the uterus. Wherever the blad- 
der holds to the vaginal wall, we make a little dissection with the knife, 
and keep on pushing the bladder away. 

l^owy with a sponge on the finger, to increase the friction, we push 
this off. Now, we have this down close to the cervix, and we enlarge 
the incision up toward the urethra, until we are dose to it Then 
we notice there is a condition of the urethra whidi must be attended 
to also. Here we have the urethra (indicating). Then comes the 
bladder. We mobilize the bladder from the vagina, so that we can 
take off as much of the vaginal wall as we wish to. We take that 
off transfixing the fiap and running the knife posteriorly and anteri- 
orly, taking out the portions of the vaginal wall that we do not want 
We cut through here (indicating) and enlarge posteriorly, and then 
enlarge anteriorly, without any risk of getting into the bladder, 
because the separation has been made. 

Then we carry that back into position, leaving a long elliptical 
incision to be closed. We will simply hold this down to the extent 
necessary to put in the first suture, and as soon as we have got it 
sutured enough, so that any of it can be pushed back, we let 
it go back where it belongs. We are doing this work to have the 
vagina held up. And so we do not wish to hold the uterus and the 
vagina in the position that we are trying to correct while we are 
doing it We like to have it just as readily as possible take the 
position that we wish it to maintain. 
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We now get to the vaginal wall and the ocRmectiye tissae and the 
mnacolar fibre and the stmctare that still eodsts^ in these bites, and 
get a bite on the other sida There is a peculiar combination in tiuf 
fascia, in that it has no strength and no elasticity. That is, she 
has not the iprofger support^ and jet the tissues have so lost their 
elasticity that while th^ roll down and give her a great deal of 
troable, yet there is no rocmi to work. There is no give to the 
pelvic floor* 

We are dosing this^ getting as good and solid a stnicture as 
we can. We will have this so that it can not roll down over the pdvic 
floor. We must depend upon this procedure to hold the bladder np. 

Here is a lot of thickened tissaa I will go ri^t into the urethra, 
taking off that scar tissna If I cut that off as high as I want to, and 
let it go, it will retract too much, so that we will put the suture in 
before cutting it off. Now, we have the urethra fastened, and we 
will get rid of a lot of hard coimective tissue in that r^on. 

We have now dealt with the (^stocele, and the urethrocele, and 
a rather extensive urethral carunda We have now got things 
in such condition that if we construct a complete pelvic floor, th^ will 
not come down. 

We have a lot of scar tissue to deal with here, which must be re- 
moved. The vestibule must be left We now take just the edge, and 
then this edge (indicating). If we get much deeper than the edge, 
it will crowd us in our fssection, too close to the rectum. We 
must be very careful about every adhesion of the old scar tissue, where 
the vaginal wall was torn. 

Now, having got it started, we roll it out in this way. We now 
begin to get a smooth area. This shoves the rectal wall altogether 
out of the way. Now, we have a mnootii area, and with that smooth 
area we can easily push this off aside, knowing that the rectum is bac^, 
and that we are not interfering with it We can cut in high enough 
to get at the levator musclea 

With good strong catgut, and with the flap held forward, and the 
rectum crowded backward, that muscle is put on the stretch. We let 
this strong needle encircle that musde, and we make it come 
out before letting go of it We now take a good bite of the flap. 
The needle is put in above the levator muscle, with the rectum held 
back, and then with the needle straight, we shove so that we press 
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away from the musde, and oome out around the muscle. Then we 
h<dd the rectum out of the way, and come back and get a good bite 
of the mudde again. Here (indicating) is soft tissue We get 
a good bite of the rectum on that sida We sponge out The flap 
is held forward. The muscles are made parallel, and we hold the 
rectum out of the way and tease those tc^ether. 

Upon f eelingy we find that instead of the old conditiim, we have a 
good muscle, coming from bone ont each side, up to the median line. 
But we wish to unite this farther forward in order to actually cure 
the condition of the patient, so that it does not roll down, and so 
that she gets support So we push the muscle off the flapi Then, 
lifting the flap up, we take a good bite of the muade on this side. 
It was not that this patient was lacking in muscle, but the muade 
was located in a position where it was not doing the patient any good. 

There (indicating) is the fascia thickened, and then there is the 
muscle in between, and there is the adhesion above, the reoto-vesical 
fascia and the triangular ligament These muaolee come together 
with just a little tension, and in order to bring them tc^ether well, 
I have to make tension. ISTow, this extra amount of flap is taken off. 

We place the suture from before backward, in their order. 

The question has often arisen as to whether — and it has often been 
decided in the negative — ^as to whether a hemorrhoid operation and 
a perineal operation should be done at the same tima I say that 
we do not hesitate to do a hemorrhoid operation after doing a 
perineal operation. 

We take this mass off in a way that will take in the ulceration, 
if poesibla If we want to take off a little tumor mass at some other 
point, we cut it off and sew the edges together. We would not cauter- 
ize it. That used to be the method in amputating fingers, and it has 
continued a good deal longer as the method of amputating piles. 

A portion of the pile bearing area is to be excised. It is done by 
clamping, cutting, and tying.' With that under control, we take 
off this second big, thickened mass of pile tumor. 

We pack the rectum with iodoform gauza 

Case III. — ^We have one case that I want to show you toniay, 
a case on which we are doing a third operation, instead of merely a 
second ona She had a carcinoma between the rectal and 
vaginal wall, an extensive carcinoma with recto-vaginal fistula. TTn- 
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fortonatelj, we have had to oontend with a large fibroid tumor, 
80 that we could not do ast extensive operation through the vaginal 
route, obliterating the vagina and rectum, as would be necessary, 
to get rid of the carcinoma lying between the rectal and vaginal wall, 
80 that the first procedure that we did upon her was to remove the 
large fibroid abdominally. 

After she recovered from that, the next procedure was to take out 
the sigmoid and a portion of the rectum, down low on the rectum, 
and to unite the lower end of the descending colon to the abdominal 
wall, so that she had an artificial anus on the left side, doing that work 
through a medium incision, and then bringing the gut out through a 
puncture incision, you might say, on the left sida 

We inverted the cut end of the rectum down quite a distance, 
so that when we come to do the vaginal work, the rectum will be 
reached below. We took out about eighteen inches of bowel and 
united the lower end of the colon to the abdominal walL 

The next operation we will have to do — she recovered well from 
that operation except a temporary paralysis of the left foot — ^will be 
to dissect out the rectum and the vagina obliterating these outlets 
and stop hemorrhage, which will not be any trifling matter here, with 
the carcinoma going on. 

That is not at all ideal, but it is not common to have a carcinoma 
in this region. We have made the artificial anus beforehand, for one 
reason, that she will have all the operation that she can well stand 
probably in doing this obliterating operation from below, and, next, 
we have wanted the artificial anus beforehand, so as to eliminate 
the secondary conditions that are present with the carcinoma, 
that is, the inflammatory conditions that are there by reason of the 
fecal matter always going over this carcinomatous area. 

I have some doubts about getting a radical cure of the carcinoma 
after doing all three of these operations, but it was laid before her 
and she elected to do her part toward getting such a result as we 
were able. The radical operation has sfiice been performed and the 
patient has returned to hard work and suffers very moderate incon- 
venience with the artificial anus. 
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HYPBBTEOPHIC VrLLOTJB SYNOVITIS OF XNBB-JOINT 

SYNOVIAL CAPSXTLECTOMY 

F. B., male, aged 26, carpenter, was admitted to Medico-Chirurg- 
ical Hospital on January 15, 1921. The family and v^ereal hisr 
tones are negative. 

The patient states that five years previous to admission the right 
knee-joint became very painful and much swollen. This swelling 
subsided, but reappeared two years later, when it was aspirated at 
another hospital. Three months previous to admission he fell down, 
injuring the right knee, which again b^an to swell. He wad again 
treated at another hospital as an ambulatory case: A plastetrof-paris 
splint was applied to the knee and allowed to remain for nine weeks, 
and when it was removed the joint once more began to swell. 

Physical examination of head and trunk negativa Right knee 
shows exudate in synovial pouch (Fig. 1) with increased local 
heat over sama X-ray report by Dr. G. E. Pf abler: " The exami- 
nation shows evidence of a well-marked osteoarthritis indicated by 
exostoses growing from the edges of the joint, exudate into the joint 
and an exudate into the bursa under the quadriceps tendon. There 
is also some general infiltration of the tissues about the joint, such as 
occurs in arthritis. There is no evidence of fracture showing at 
the present tima" 

Here is a case of hydrops articuli which was first aspirated and 
then the joint immobilized for a prolonged period, neither of which 
measures prevented recurrence. There was nothing in the history 
suggestive of injury to the semilunar cartilages, crucial ligaments, 
tibial spine or convex articular surfaces of the femur, nor was there 
anything in the history or findings suggestive of constitutional disease 
(tuberculosis^ syphilis, metastatic infection from a primary focus). 
The patient had obviously reached a point where radical measures 
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were indicated. His temperature at the time of admission was 
09 8-6^F. 

Operation (January 18, 1921). — ^A horseehoe-shaped flap of skin 
and fat, and with convexity bdow, was outlined (Fig. 2) and dis- 
sected upward. The quadriceps tendon, patella and ligamentum 
pateUffi were divided by the Z-shaped method advocated by the late 
J. B. Murphy (Fig. 3) and retracted, revealing the hypertrophied and 
deeply congested villi as portrayed by the colored illustration (see 
frontispiece). The picture well shows how the elongated villi were 
caught between the joint surfaces during movements of the knee, 
pinched and irritated, giving rise to the clear straw fluid that escaped 

¥lQ, 1. 




ApptMAiiM of fwolkik kBM-ioint prcriouB to opwation. 

when the joint was opened. Synovial capsulectomy was performed, 
the villi-bearing ^novial membrane being separated and removed 
from the subsynovial layer: During this dissection bleeding was free, 
but was controlled by hot compresses and forcipreesure. Further 
exploration revealed no underlying injury or disease of any of the 
cartilaginous, bony or ligamentous structures of the joint The 
osseo-aponeurotic anterior wall of the joint was now closed by inter- 
rupted sutures of No. 2 chromic gut, the patella fragments being 
approximated by suture of the quadriceps tendon tissue streaming 
down in front of them. The skin and fat were apposed by inter- 
rupted sutures of silkworm-gut. A rubber-dam drain was placed in 
each angle of the superficial incision, so as to drain the subcutan- 
eous spaca A dry, sterile gauze dressing and bandage were applied. 
Postoperative Notes. — January 19 — ^the day following operation. 
Temperature, 100; pulse, 72; respiration, 16. Suprapatellar bursa 
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aspirated, 50 cc of seroHsanguineoua fluid being withdrawn* Bnck's 
traction apparatus applied to right leg. Drains removed. 

January Hist — ^Aspiration repeated. 

January 27th — (9th day). — Sutures removed: Healing per 
primam. 

Fko. 8. 



Tranivenely curved "horseshoe '* incision through skin and fat. The lowermost point of con- 
vexity falls midway between patella and tubercle of tibia.i When the flap is raised the whole thickness 
of the fat is taken with it to insure a good blood supply. 

February Ist — ^Buck's traction apparatus removed. Patient en- 
couraged in active motion of knee. 

February 18ih — Patient walks about with aid of crutches. 

March 18th — Crutches discarded; cane substituted. 

March 26th — ^No pain ; no swelling. Girth of right knee, 38 cm. : 
of left, 37. Patient can flex knee to right angla 
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April Jff.th — ^Discharged from hospital, cured. Motion good and 
patient walks without stick. 

June 16th — The patient has gone back to work. Since the opera- 
tion there has been no swelling of the joint, nor has there been any 
pain in the joint Complete extension is attainable, while the range 
of flexion is about 100 d^rees. 

Fka 8. 



Tlie Z-flh»ped diTition U the qvadrieept tendon, oateUa and ligamentous patells advocated Md 
employed by Muxphy. Much freer ezpoeure of the joint for exploratory purpoees !■ obtained by this 
than by the midline inoision of Jones. When restoration is made, the more the qnadrioeps muscle 
eontraots the more firmly the out patella surfaces are approximated. 

Hypertrophic villous synovitis of the knee-joint has not received 
much attention in the literature — at any rate, not under that caption. 
The late Dr. John B. Murphy reported 2 cases (Murphy's Clinics, 
voL v. No. 1, February, 1916, pp. 155-170). The etiology is vari- 
ously given as recurrent trauma (acting from without or from within 
the joint), low-grade non-tuberculous subsynovial infection, and sub- 
synovial tuberculosis. It is obscura The synovial membrane un- 
dergoes hyperplasia and becomes congested, so that hydrops occurs. 



Digitized by VjOOQIC 



8UBOI0AL OLINIO 65 

Villous formation takes place, those villi in relation with the tibial 
articular surface become pinched when the knee is in action, and some 
become detached, producing rice-bodies. The constant friction may 
in time bring about erosion of the articular* cartilage of the femur, 
with eventual destruction of sama The semilunar cartilages may 
become thickened and raised up by underlying pockets of exudate, 
and may also undergo attrition from the movements of the joint; in 
fact^ the joint may be completely wrecked. After ablation the 
synovial villi can be beautifully demonstrated by floating the specimen 
out upon water. 

The chief sign is recurrent hydrops of the joint The patient 
suffers little or no pain, but is incapacitated in his work and in locomo- 
tion. After aspiration palpation may give the impression of a 
doughy mass within the joint Ghills, fever and other signs of frank 
infection are absent; in fact^ physical examination suggests a mechani- 
cal rather than infectious cause for the hydrops, very much as in the 
hydrops due to injury of a semilunar cartilage. 

The diagnosis here, as in so many obscure affections of the knee- 
joint, is most satisfactorily established by exploratory arthrotomy. 

As to the treatment. Murphy states that no measure will effect a 
permanent cure short of excision of the hypertrophied synovial tissue 
(synovial capsulectomy) with the possible result of a stiff knee 
temporarily^ later performing arthroplasty, if ankylosis result, to give 
the patient a movable knee; after having performed capsulectomy one 
cannot accurately prognosticate to what extent the range of motion 
will eventually be restored. Murphy, and also Volkmann, have 
referred to the frequency with which these joint-changes occur in 
patients with a hemorrhagic tendency; my case, as the history shows, 
exhibited a decided tendency to bleed, and profusely. In order to 
lessen the oozing the foot of the bed should be elevated 18 inches. 

7BA0TUBB THBOXTGH ABTICUULB CABTILAOE OF FBMUB AT KNEB *. 

ABTHBOTOKY 

D. M., male, aged 18, machinist, was admitted to hospital on June 
19, 1921. The patient states that on January 24, 1921 — ^five months 
previous to admission — ^while at work he jumped down 8 feet on to 
a plank, which gave way, and he landed on his left knee, which was 
thrown into flexion. He got up and found his knee out of control, 
Vau IV, Ser. 31— « 
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and a lump appeared on the ovier aide. The joint soon b^an to swelL 
He was put to bed for 10 days, but no traction was applied. At the 
time of admission he is able to walk on the knee, but it plays out; 
it slips and throws him and remains swollen. Something slips at the 
side and the patient goes forward ; if it goes back with a distinct click 
the patient is able to bend his knee again; otherwise he cannot 

Physical examination of the left knee shows no apparent swelling ; 
the landmarks and bony prominences are clear and distinct There 
is a tenderness (a ^^sickening'' sensation) on pressure over the anteripr 
third of the lateral surface of the external condyle; less over the 
internal condyle; still less over the ligamentum patellar X-ray 
examination negative. 

From the history and findings injury to the external semilunar 
cartilage was suspected^ but as the internal semilunar is usually the 
one that is involved, and as the case was not wholly dear, exploratory 
arthrotomy was advised. 

Operation (June 21, 1921). — Same exposure of joint as in pre- 
vious case. Exploration revealed on the outer face of the external 
condyle — ^just below the outer patellar ridge — ^a fragment of cartilage- 
covered bone, the size and shape of a small lima bean, broken off and 
remaining movable within the limits of a few fibrous bands that held 
it against the femur. The synovial membrane in relation with this 
fragment as a center was red and velvety from irritation; there was, 
however, no excess of synovia in the joint The cartilage-covered 
bony fragment was removed. Both semilunar cartilages were care- 
fully examined, but found intact The wound was closed with a 
subcutaneous rubbei^dam drain in each angla Buck's traction 
was applied. 

Postoperative Notes (June 22). — Suprapatellar bursa aspirated, 
yielding about 20 cc. of sero-sanguineous fluid. This fluid was exam- 
ined bacteriologically, but proved sterila 

June 28th — Stitches removed; healing per primam. 

July 1st — ^Buck's traction apparatus removed. 

July Jff.th — ^Patient sent home to<lay, two weeks after <^)eration. 
He has been encouraged ra employing active movements of the knee, 
and states that for the first time since the accident he is able to move 
the joint without pain. 

July nth — Patient is getting about on crutches. The range of 
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motion in the joint is steadily increasing. Massage and baking are 
instituted. A cane is substituted for the crutches^ thus preparing 
the joint for passive motion, which will be b^gun after the lapse of 
two weeks. It is better to have several weeks of active motion before 
passive motion is begoiL 

Bouz-Berger (Am. J. 8urg., 1921, xzv, 54) describes a case in 
which there was a fracture through the articular cartilage, and the 
fragments acted as free foreign bodies: In this case wide exposure 
by a U-shaped incision was necessary to dear up the diagnosis. 

These two cases — ^both examples of imcommon conditions— em- 
phasize the importance of free exposure of the joint, and therefore of 
exploratory arthrotomy. If one should start out with a preconceived 
diagnosis of injury to a semilunar cartilage, make the usual limited 
and confined incision for the removal of the latter, and not find the 
cartilage definitely injured, one would have to close and then make 
the free exploratory arthrotomy incision. Again, as pointed out by 
Smith, a true lesion of the semilunar cartilage may be associated 
with a tear in the anterior crucial ligament It is therefore con- 
ceivable that ablation of the semilunar cartilage alone without further 
exploration has been responsible for a certain number of failures 
even when a torn semilunar was definitely repaired (Roux-Berger). 
Midline splitting of the quadriceps tendon, patella and ligamentum 
patell© may be considered a rather formidable procedure: In fact, 
it does look formidable at the operating table, but the wound heals 
promptly and without any permanent injury to the joint Better 
than the midline incision of Robert Jones, however, is the Z-shaped 
method employed by Murphy (see Fig. 8), which aflFords more satis- 
factory exposure of the deeper recesses of the joint 

Objection has been raised to the transversely-curved superficial 
flap on the ground that gangrene might occur when the flap is dis- 
sected to some distance above the patella. Gangrene is not apt to 
occur, however, if one has the lowest point of convexity of the flap 
opposite the mid-point between the patella and the tubercle of tiie tibia, 
and also if one takes care when raising the flap to dissect the fat 
cleanly from the underlying deep fascia and aponeurosis, thus safe- 
guarding the superficial blood-vessels. 

Immobilization in plasterof-paris is not indicated after explora- 
tory arthrotomy of the knee, provided the anterior crucial Ugaments 
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are intact^ for it militates against tlie early resumptioii of motion by 
the joint Buck's traction is indicated for about ten days to keep 
the synovial surfaces apart, to counteract muscle contraotion, and 
to effect a compromise between absolute immobilization and 
unchecked mobility. 

If hemarthros appears after operation early aspiration should 
be done. (Consult article by Fisher in British Joum. 8urg., April, 
1921, p. 600.) 

LIPOMA OF NBCK: ABLATION 

On June 18, 1921, a man 36 years of age presented himself with 
a swelling in front of the neck. This swelling was most pronounced 
in the left submandibular region, whence it diffused itself down- 
ward and over to the right of the midlina The overlying skin 
was normal in appearance, altiiough somewhat stretched by the swell- 
ing. On palpation the swelling was soft, even semifluctuating: The 
growth was diffuse, and its borders were poorly defined. There was 
nothing to suggest lymph-node origiiL The swelling presented some 
of the characters of a cold abscess, but the patient was robust and had 
had the condition for several years with no disturbance other than 
that of the contour of his neck. Cervical extension of a ranula was 
simulated, but there was no primary ranula in the sublingual spaoa 
Branchial cyst was considered, but this swelling was too superficial 
and gave the impression of lobulatioiL The diagnosis was therefore 
made of a soft, diffuse lipoma, which variety of neoplasm when it 
occurs on the front or sides of the neck is characterized by its soft, 
semi-fluid consistency. 

Operation (June 14, 1921). — ^Although the most salient portion 
of the tumor lay high up under the left angle of the jaw, the incision 
was not placed directly over it, for it was thought that by making a 
collar incision and elevating the superficial flap well upward this large 
lobule could be dislocated and shelled out without difficulty. Accord- 
ingly, the transverse crease just below tiie pomum Adami was selected 
as the site for the incision and was infiltrated intradermally with one 
per cent procaine solutioiL Deeper subcutaneous infiltrations were 
made over the area occupied by the tumor. The flap, consisting of 
skin, superficial fascia and platysma, was dissected upward almost to 
the symphysis menti, exposing the lipoma, which lay upon the deep 
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fascia, but not beneath it The tumor waa removed from below up- 
wardy the prominent globular lobule in the left submandibular region 
being readily reached and shelled out with the handle of the scalpel. 
Bleeding was trifling in amount To obliteratei the dead space 
between the platjsma and the deep fascia the anterior edges of the 
plal^rsmsB were approximated by interrupted sutures of No. 1 plain 
gut The skin incision was closed by interrupted sutures of silk- 
worm-gut^ and a rubber-dam drain was placed in each angle of the 
wound* A diy, sterile gauze dressing was applied and retained by 
a bandaga At the close of the operation the skin was somewhat 
reduntant, loose and baggy. 

Posioperative Notes (June 15th). — ^RubberHlam drains removed. 

June 2l8t — Sutures removed. Healing per primam.. The loose 
and baggy skin had retracted, so that the front of the neck was now 
smoothed out The scar was very inconq>icuous and was hidden by 
the collar. Thus, a scar that would have been noticeable was not 
substituted for the tumor, which was of practically no pathologic 
importance — at least not enough to warrant leaving a conspicu- 
ous scar. 

As to the similarity between a lipoma in this region and a 
cervical extension of a ranula I need but refer to a paper I wrote 
about two years ago, entitled " A Contribution to the Surgical Pa- 
thology of Ranula,^* (Surg. Cynec. & Obstet, vol, xxix, Na 5, Nov- 
ember, 1919, 447). " Physical examination revealed in the left 
submandibular region a swelling that was not tense, but soft and 
fluctuating, which presented many of the characteristics of a cold 
abscess, namely, by the absence of the cardinal signs of inflammation, 
aside from the swelling. The skin over the swelling was normal in 
color, freely movable, and free from adhesions and indurations." 
Note the difference, however: " On opening the mouth there was seen 
beneath the left side of the tongue — ^in the alveololingual sulcus — a 
cystic swelling that bulged more and more as the submandibular swell- 
ing was pressed upon. On releasing the submandibular swelling from 
pressure the sublingual swelling subsided to its former size, thus 
suggesting a direct channel of communication between the sub- 
lingual and submandibular swellings.'' 

Branchial c^sts affect more commonly the right side of the neck 
and occupy a deeper plane than a lipoma. The swelling presented by 
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such a cyst is described in a case of Gilman's ^^ Branchial Cysts and 
Fistulas/* (Joum. Amer. Med. Assoc, voL 77, No. 1., July 2, 1921, 
28). ^^ The neck showed a prominence below the angle of the jaw on 
the right side, over which the skin appeared normal The swelling 
was about ten cm. in diameter, was prominent and fluctuated, giving 
on palpation an impression of a cyst with thin w^ls containing thidc, 
semifluid material und^ moderate tension. The outlines of the 
swelling were indefinite, and it was evidently covered not only by dcin 
and subcutaneous tissue, but also by several deeper layers." 
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THE MANAGEMENT OF DYSPNCEA DUE TO DISEASE 
OF THE CIRCULATORY SYSTEM* 

By ROBERT BABCOCK 

Chicago. 



This is in reality cardiac dyspnoea, for it is a matter of common 
observation that persons with extreme arteriosclerosis, chronic nephri- 
tis or valvular disease may experience no uncomfortable shortness of 
breath so long as the myocardium remains fimctionally competent 
Dyspnoea is only a symptom but since its treatment is often unsatis- 
factory it may assist us in our therapeutic measures to get as clear 
an imderstanding as possible of the mode of its production and there- 
fore a brief account of the most rational theories to explain it may not 
be out of place. 

Among the early theories advanced to explain cardiac dyspnoea 
was that of acidosis. Excepting in cases of diabetes or nephritis 
together with myocardial incompetence it is coming to be accepted 
that some other condition than acidosis must be sought to account for 
the symptom here discussed since it does not yield to alkalization of 
the blood That an excess of the carbonic acid in the blood supplied 
to the respiratory center is the cause of the hyperpnoea experienced by 
cardiopaths goes without saying, but the real problem calling for 
solution lies in the observation that notwithstanding the increased 
rapidity of breathing the sense of dyspnoea does not abate. Some 
explanation of this fact must be sought therefore. 

In an article on cardiac dyspnoea which appeared in Nelson's 
System of Medicine of January, 1921, Peabody advocates the mechani- 
cal theory by which he means diminished pulmonary v^itilation and 
lessened vital capacity of the lungs. It is essentially the view to 
which R. G. Pearce arrived as a result of his studies carried out in 
Cleveland and described in his article in the Archives of Internal 

*Re%d at a meeting of the American Clinical and Climatological Asso., 
June, 1021, at Lennox, Haas. 
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Medicine of February 15, 1921. By eaq)eTiiiieaats on himself and 
others Pearce demonstrated that during periods of excessive physical 
efforts there was, notwithstanding greatly increased respiratory rate 
and acceleration of the pulse rate to 160 per minute, a decreased 
alveolar ventilation so that the volume output of the heart was not able 
to furnish sufficient oxygen to the respiratory center and tissue cells 
in general. In other words the greatly augmented metabolism was 
out of proportion to the exchange of gases in the lungs and to the 
ability of the heart to receive and deliver the necessary supply of 
oxygen. It is conceivable accordingly that when in consequence 
of cardiac disease the blood-carrying power of the heart falls below 
the oxygen demands of the body cells the excess of carbon dioxide 
in the blood stimulates the respiratory center to abnormal action and 
dyspnoea results. 

In this connection it is interestinng to note the view expressed 
by Hoffman in Nothnagel's " System of Medicine," voL 14, regarding 
the influence of pulmonary congestion in the production of the 
emphysema observed in some cases of chronic heart disease. He 
based his views on the experiments of Grossmann in von Basch's 
laboratory. This investigator found that when pulmonary stasis was 
created in dogs it was followed by a lowered position of the diaphragm, 
an increase in the volume of the lungs and a diminished pulmonary 
expansion in consequence of which condition alveolar ventilation 
was lessened notwithstanding the acceleration of respiratoiy move- 
ments. There resulted as Hoffman considered a rigidity of the lungs 
and mechanical interference with normal exchange of gases in the 
alveoli. Hoffman accordingly preceded Peabody and Pearce in the 
advocacy of the mechanical theory to account for cardiac dyspnoea. 

If now we apply the facts brought out by the experiments of 
Grossmann and Pearce to our cardiac patients suffering from shortness 
of breath we have the following sequence of events ; despite the increase 
of heart rate decreased volume discharge of blood per minute in con- 
sequence usually of some defect valvular or myocardial of the left 
heart; impediment to the blood-flow through the lungs with a ooire- 
sponding tendency to stasis in the pulmonary vessels which stasis 
eventually extends to the veins of the greater circulation with con- 
sequent loss of equilibi;;ipm between the arterial and venous systems; 
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defective gaseous exchange within the tissues and inevitable increase 
of the carbon dioxide in the blood carried to the lungs and respiratory 
center. Breathing now becomes accelerated but fails to produce 
adequate alveolar ventilation in consequence of the shallowness of 
respiration caused by the tendencgr to rigidity of the lungs and by 
defective play of the diaphragm. 

Respiration becomes accelerated and assumes more or lees strik- 
ingly the costal type. There is inspiratory retraction of the epigas- 
trium with more or less evident narrowing of thd costal angle 
described by Hoover in pulmonary emphysema and some cases of 
chronic heart disease. It is plainly apparent that despite increased 
respiratory effort the lungs do not expand sufficiently to meet the 
patients desire for air. 

Physical exertion enhances the dyspncea and hence the first indica- 
tion is to confine the individual to bed. Tissue metabolism is thus 
decreased, less carbon dioxide is generated, venous flow to the heart 
is less rapid and the over^burdened organ is given a chance to slow 
down, thereby receiving and discharging a larger volume of blood per 
minuta Gaseous exchange within the alveoli is facilitated and cor- 
respcmdingly more oxygen and less carbonic acid are carried to the 
respiratory center with proportionate lessening of dyspnoea. The 
next indication as I apprehend it is to attempt so far as possible 
the restoration of circulatory equilibrium; that is, lessen venous con- 
gestion and improve arterial fio^. Two means are at our command 
in addition to absolute physical and mental repose, namely, digitalis 
and hydrogogue cathartics^ Some therapeutists resort at once to 
digitalization of the patient so as to get the heart under control as soon 
as possibla Then when its full physiological effect is obtained the 
remedy is withdrawn. Doubtless this procedure accomplishes the 
result in most cases, out experience has proven its danger in cases 
of myocardial degeneration. Consequently I believe in achieving the 
desired effect more slowly and safely and that is by attacking the 
venous stasis while at the same time endeavoring to slow down and 
energize cardiac action. 

In the early years of my practice I read assiduously the works of 
well-known English and Scotch authors. They were great clinicians 
because compelled to rely on dose study of their cases and of the action 



GooqIc 



Digitized by VjOOQ 



74 Il?TBB»rATIONAL CLINICS 

of remedies. They did not possess and hence did not depend on onr 
modem instruments of precision and on that account were better 
doctors. At all events we owe very much to their teaching as regards 
both diagnosis and therapeutics of cardiac disease. - 

From Balfour, Bramwell and especially Fothergill I learned that 
no therapeutic measure more surely surpasses profuse watery catharsis 
for the relief of cardiac dyspnoea when associated with hepatic con- 
gestion as is usually the case. This has been proven over and over 
again in patients with mitral stenosis. The query is often made by 
doctors as well as members of the family ''can the patient stand it t 
Will it not cause too great weakness ?'' As a matter of fact the circu- 
latory disorder and rapid breathing produce more exhaustion than 
purgation can possibly do as demonstrated by the comfort and easier 
respiration following the first half dozen watery stools. This bene- 
ficial action I have always explained on the theory of the mechanical 
improvement of blood-flow resulting from lessened engorgement of, 
the hepatic and intraabdominal veins. Very likely that is an im- 
portant factor, but some experiments recently reported by Professor 
Luckhardt of the physiological laboratory of the Chicago University 
suggest another explanation as also possible. 

Professor Luckhardf s experiments consisted in isolating the lungs 
of frogs and then stimulating the distal end of the pneumo^stric 
nerve. The effect of the vagal stimulation was an intense blanching 
of the lung supplied by the nerve stimulated. He found further that, 
if the exposed lung was atropinized by being painted with a strong 
solution of atropia, stimulation of the pneumo-gastric failed to blanch 
the lung. 

The Professor has thus demonstrated the existence of vasomotor 
nerves in the coats of the pulmonary vessds and has settled a con- 
troversy that has raged for a century. Now the possible bearing of 
these experiments on cardiac dyspnoea is this. The swollen liver 
of hepatic stasis is not only sensitive to palpation but in many instances 
is painful so that the sufferer sometimes attributes his dyspnoea to 
the distress in his stomach. May it not be possible that painful 
hepatic congestion acts as a stimulus to the vagus with consequent con- 
striction of the pulmonary vessels? If such be the case, alveolar 
ventilation would be correspondingly diminished. Granted such an 
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effect^ them profuse catharsis should lessen or abolish vagus stimular 
tion and by just so much tend to relieve cardiac dyspnoea. 

According to Huchard there is still another reason for the adminis- 
tration of cathartics to persons suffering from cardiac dilatation 
and consequent stasis within the capillary and venous systema In 
his opinion digitalis proves more effective after free watery discharges 
have emptied the heart's chambers and blood-vessels of some of their 
extra load. In accordance with this view I have preceded or associ- 
ated the use of digitalis by purgation and believe that in this way 
I have more surely and speedily obtained the desired result, namely, 
diminution of venous engorgement and a slower more efficient cardiac 
action. Wh^i possible the digitalis is given intravenously until the 
heart is brought under control. Moreover the dosage of digitalis is 
determined not by the body-weight but by close observation of its 
effect as shown by lessened dilatation, increased vigor of systoles and 
decreased congestion of limgs, liver and systemic veins. Further 
detail in the use of the remedies mentioned would be to weary the 
patience if not insult the intelligence of this audienca 

In the cases in which dyspnoea is greatly intensified by extensive 
oedema with hydrothorax and ascites the foregoing measures may not 
prove efficacious for speedy relief and more energetic ones must be 
employed as paracentesis and a diuretic Tapping is generally with- 
out risk if carefully done, but acute pulmonary oedema has been known 
to follow the too rapid withdrawal of hydrothorax. Its main draw- 
back lies in the fact that the relief it affords is usually transient unless 
followed up by theocin or diuretin or a drastic purgative like elaterin. 
If the kidneys are not too badly dama;ged they will generally respond 
to diuretin in sufficient dosage, not 40 to 60 grain per diem as I have 
known many jAysicians to prescribe but 90 to 120 grains in twenty- 
four hours and continued for several days. My original experience 
with this remedy was in 1891 in the case of a man who could not be 
made by any means known to me to pass more than sixteen ounces 
of urine in twenty-four hours. On diuretin in doses of fifteen grains 
every three hours day and night he soon passed eight quarts a day 
with entire disappearance of his dropsy and dyspnoea. His was a 
case of arteriosclerosis of the great internal vessels with myocardial 
break down. Diuretin is disagreeable to take but in my experience 
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does not upset the stomaxii so quickly as theociiL I always order a 
fresh preparation from an unopened bottle and give it in solution in 
cinnamon tea or water to which essence of pepsin is added by the nurse. 
The original manufacturer, KjioU, stated that when exposed to the 
air diuretin lost much of its solubility and administered in capsules 
was more likely to disturb the stomach. 

When all these measures fail we have no other resourse than to 
relieve the dyspnoea by morphine or other opium derivatives sub- 
cutaneously. Indeed we often have to prescribe an opiate while 
endeavoring to restore cardiac efficiency and remove venous stasis as 
already indicated Permit me only to add that Luckhardt's experi- 
ments suggest wisdom of combining atropine with the morphine^ and 
I think I have gotten better results from this combination than from 
morphine alona 

Lastly it may be stated that a Carell diet of milk not to exceed 
eight ounces four times daily greatly assists the treatment just out- 
lined. Of course the length of time during which this rigorous mode 
of treatment is to be maintained must be determined by results^ but in 
most instances offering any hope of restoring compensation dyspncBa 
can be overcome in a few days. Then in some pemons comes the real 
difficulty of management by which is meant the further restriction 
or control of the individual who begins to chafe against restraint since 
his distress has been relieved. The importance of such restriction 
for many weeks or even months is shown by the liability of some cases, 
especially of mitral stenosis, to recurrence of dyspncsa upon resump- 
tion of the previous occupation or habits as to exercise which many 
persons with limited cardiac reserve erroneously think necessary for 
the maintenance of good health. As a matter of fact persons with 
weak hearts feel better and stronger when th^ do not exceed their 
physical, that is, cardiac limitation. Compensation having once 
broken may be restored by judicious management in many instances, 
but with each succeeding break the restoration of functional efficiency 
becomes more difficult and less certaiiL Cardiac patients should be 
taught therefore that "an ounce of prevention is worth a pound of 
cure." Mitral stenosis of extreme degree, that is, the so-called button- 
hole mitral is particularly incompatible with much physical effort 
The integrity of the right ventricle and of the left auricle is indis- 
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pensable to cardiac efficiency and when these chambers dilate dyspnoea 
is sure to snpervene. Such cases should be kept under frequent ob- 
servation and the individual put to rest as soon as signs of failing 
circulation appear. In these and indeed in all other cases displaying 
symptoms of failing heart power the persistent use of digitalis should 
not be neglected. It is well also to order a periodic purge for the pur- 
pose of combating the ever-present tendency to pulmonary and general 
visceral stasis. For such persons ^^ Eternal vigilance is the price 
of safety." 
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A CASB OF DIABETES MELLITUS IN WHICH THERE WAS 

EXTREME PANCREATIC FIBROSIS AS WELL AS A 

TUMOR OF THE ROOF OF THE FOURTH VEN- 

TRICLE OF THE BRAIN 

BY F. PARKES WEBER, MA., M.D., F.R.C.P. 

WITH A PATHOLOGICAL REPOST BT HUBEBT M. TX7BNBULL, li.D., 

Director of the Pathological Institute of the London Hospital. 



Ths patient^ H. S., an English watchman, aged 52 yearsy was 
admitted to the German HcMspital under Dr. Parkes Weber on the 
evening of November 30, 1920. He was in a comatose state on ad- 
mission and remained more or less deeply comatose till his death on 
the following evening, December Ist, at 10 p.m. The history, as ob- 
tained from the patient's wife, was that he had complained of lassitude 
and depression for some weeks; he had a great appetite and had been 
extremely thirsty. He continued at his work till a week before 
admission, when he had to give up because of increasing feebleness. 
On November 28, 1920, at 3 a.m., he was seized with a convulsive 
(epileptiform) attack, and on that day a doctor saw him. After the 
attack speech was at first regained, but from the morning of November 
30th he became gradually more lethargic, till he was admitted to 
hospital during the evening of that day in a condition of coma. 

The patient's temperature in the hospital was 96®-97®F.; the 
pulse was 84-88 per minute, till the afternoon of December 1st, when 
it was 96 ; the respiration was 16-20 per minute, till the afternoon 
of December Ist^ when it was 34. Brachial systolic blood-pressure 
(December 1st) : 100 mm. hg. The urine (December Ist) was of 
specific gravity 1020 ; weakly acid ; containing a trace of albumin and 
3 per cent sugar ; Legal's reaction for acetone was positive ; Gerhardt's 
reaction for diacetic acid was negative. Nothing special was noted by 
ordinary examination of the thorax and abdomen. The pupils were 
somewhat contracted and no conjunctival or corneal reflex was ob- 
tained (December 1st). The patient could take practically no food 
or drink by the mouth, and could not speak, though sometimes he 
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seemed to understand what was said* A sodium bicarbonate solu- 
tion was prescribed to be given per rectum twice daily, and nutrient 
eneonata were ordered. 

On December Ist his first epileptiform attadc in the hospital 
occurred The clonic portion of the convulsion was followed by such 
a relatively long death-like cessation of respiration, that the nurse 
came downstairs to say that the patient had died. However, natural 
breathing recommenced, and his condition appeared the same again 
as it was before the convulsion. I then gave him an intravenous 
injection of about 120 ca of a steorilized alkaline saline solution, but 
for some reason I could not inject more. About mid-day another 
epileptiform convulsion occurred, this time in my presence, and the 
clonic phase of the fit was followed by a pause in respiration (over 
a minute !), so that death really seemed to have taken place. We 
pressed the chest two or three times and pulled up the glottis, and 
spontaneous breathing gradually recommenced. Between this time 
and 4.30 p.m. five more convulsive seizures occurred ; they were similar 
to the preceding ones, but the period of death-like cessation of respira- 
tion at their termination was less striking. After 4.30 p.m. there 
was no further fits^ and death occurred at 10 p.m. Artificial respira- 
tion was tried in vain. 

POST-MOBTEM EXAMINATION ^ 

The heart weighed 9 1-2 ounces and showed nothing special 
There was some hypostatic congestion of the lungs. The liver was 
rather large, and on section the ordinary fine markings were not very 
distinct to the naked eya The kidneys were somewhat small and 
ordinary macroscopic examination suggested the presence of alight 
chronic interstitial nephritis. The pancreas was shriveled and 
weighed only about one ounca Nothing else special was observed at 
the necropsy, excepting that there was an irregularly shaped lobulated 
tumor of the roof of the fourth ventricle of the brain. I took the 
mid-brain and the atrophic pancreas to Dr. H. M. Turnbull (London 
Hospital), whom I have to thank for the following careful patho- 
logical report 

I think it clear that the patient suffered from diabetes mellitus 
connected with extreme atrophic fibrosis of the pancreas, and he 

* For AMistaaoe in this I have to thank the houBe-pbyBioian, Dr. Fankhauser. 
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probably died from real diabetic coma. Yet the remaikaUe termi- 
nal series of ^ileptiform convulsions — each convulsion followed hj 
a period of death-like cessation of respiration — ^may have been in 
some way induced by the (gliosarcomatous) tumor of the roof of the 
fourdi ventrida These periods of cessation of respiration following 
the clonic convulsive stage of the fits recall (as kindly pointed out to 
me by Dr. Henry Head) certain observations by Eussmaul and Tenner 
on epileptiform fits in animals, experimentally produced by bleeding.' 

PATHOLOGICAL BSPOBT FBOM DB. HTJBEBT M. TUBNBIJLL 

Two specimens were received in formaldehyde solution from Dr. 
Parkes Weber on December 3, 1920 (P. M. 650. 1919 Appendix). 

I. The first specimen comprised the mid-irain, pons and medulla. 
The cerebellum had been removed by an incision through the right 
and left pedundes. 

Macroscopic Examination. — ^The anterior and posterior extremi- 
ties of the specimen are bent upward. A mass of abnormal tissue 
(Fig. 1.) conceals the floor of the fourth ventricle, with the exception 
of the anterior 0.3 cm. on both sides and a furtiier lateral strip (1 cul 
long and 0.4 cm. at broadest) on the right side; in the posterior ex- 
tremity of this lateral strip, that is 1.3 cm. from the anterior extrem- 
ity of the ventricle, the deepest depression of the right anterior fovea 
lies exposed. The mass whidi thus conceals the greater part of the 
floor of the fourth ventricle measures 1.9 cm. from before back, 1.6 em. 
at its broadest, and 1 cm. in depth. Its dorsal surface shows scone 
six lobular projections, each measuring about 0.6 cm. in diameter, 
and each of these is nodulated, the nodules measuring about 0.2 cm. 
in diameter. The mass can be turned upward and backward so as 
to expose the whole of the floor of the fourtii ventricle, except a 
minute portion of the posterior extremity. The inferior surface is 
less lobulated and less nodular. The mass is attached to the lateral 
margins of the posterior part of the fourth ventricle as far f <»rward 
as the striffi acusticsB, but it is not attached to the apex of the calamus 
scriptorius ; a probe can, therefore, be passed forward from the calamus 

' A. KuBsmaul and A. Tenner, "On the Nature and Origin of Epileptiform Con- 
vulsionB Caused by Profuse Bleeding and also of Those of True l^ileptiy," KngUsh 
translation by £. Bronner, New Sydenham Society, LoDdon, Selected Monogn^kha, 
1869, vol. v., pp. 13-19. 
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beneath the mass and over the floor of the ventricle. In color the 
surface of the mass resembles the adjacent brain substance. 

The mass resists the knife on section, and feels gritty. The cut 
surface is, like the outer surface, divided into lobules. Each of theBO 
lobules is subdivided into round or oval areas of fairly sharp definition, 
the oval areas being largest and measuring 0.2 by 0.1 cm. The areas 
are of a glistening, pearly white color, which contrasts sharply with 
the yellower, duller cut surface of the subjacent medulla. Those of 
round shape have a central, opaque yellowish dot, and those of oval 
shape a central, opaque yellowish line. 

When the mass is turned back, the fourth ventricle is foimd to 
measure 2.2 cul in length and 1.9 cm. at its broadest The median 
groove in the floor is curved considerably, with its convexity to the left. 
A transverse'section has been made through the floor, 0.7 cm. behind 
the anterior extremity. The depressions and elevation seen upon the 
normal floor are all present. The apices of the posterior foven lie 
0.6 cm. from the posterior extremity. Immediately in front of these 
course the strise acusticsB. The posterior limbs of the anterior f ove» 
commence 1.1 cm. from the posterior extremity of the ventrida 

The remainder of the specimen is normal in appearance, except 
that the ventro-mesial border of the right olivaiy body lies 1 cm. to the 
right of the mid-line, whilst that of the left lies 0.8 cm. to the left of 
the mid-line. The roots of the third cranial nerve on the right side 
and of the eighth on the left side are absent; the remaining roots are 
of ordinary size and show a white cut surf aca 

Examination with the naked eye reveals, therefore^ no abnormali- 
ties except : The presence of a lobulated, gritty tumor which is attached 
to the margins of the posterior part of the floor of the fourth ventricle^ 
excepting the apex of the calamus scriptorius, and which lies over the 
whole of the floor of the fourth ventricle except the small areas de- 
tailed above; a dorso-ventral bending of the whole specimen with 
concavity dorsalwards; a lateral bend with concavity to the right; 
slight lateral displacement of the right olivary body. These bends and 
the displacement of the right olivary body are probably the reeult of 
the fixation of the specimen in a bottle so small as to require breaking 
in order to release the contenta They can scarcely have been caused 
by the pressure of the tumor, because such pressure as was exerted by 
Vol. IV, 8er. 31— 4J 
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the tumor haa not obliterated the ordinaiy sulci and elevations on 
the floor of the fourth ventricle. 

Microscopic ExaminatiotL — ^A vertical segment was removed from 
the bulb at the level of the posterior fovea, so as to include the tumor 
and its lateral attachments. Paraffin section were stained in Ehrlich's 
hfematozylin with eosin, Weigert's iron-hsematozylin with van Gieson's 
mixture^ Wiegert's fuchselin with neutral red, and 3 per cent, silver 
nitrate with neutral red. 

The section passes through the nucleus and intramedullary fibres 
of the hypoglossal nerve, the dorsal motor nucleus of the vagus, and 
the sensory nucleus of the vagal and glosso-pharyngeal nerves. The 
fourth ventricle is roofed over by tumor tissue, which is attached later- 
ally to the medulla in the site of the tenise (Fig. 2). 

The tumor is composed of glial fibrils and nudei. The glial fibrils 
are arranged so as to form a dense f eltwork in the large rounded areas 
and a loosely meshed recticulum in narrow strands between the 
rounded areas. The tumor consequently has a distinctly lobular 
structure. The proportion of nuclei to fibrils varies greatly. In 
almost all the nodules the proportion of nuclei to fibrils is in parts 
decidedly less than in normal glia, but in other parts the nuclei are 
in great excess. In only a few of the areas in which the nuclei are 
most numerous can cell-bodies be distinguished. The tumor is, in the 
main, cellulo-fibrillar rather than cellular. 

The vessels in the tumor are almost all cut transversely. The 
walls of the majority are greatly swollen, and are stained pink by van 
Gieson's stain. This hyaline degeneration is associated with narrow- 
ing or complete obliteration of the lumen. In several of the vessels, 
both occluded and not occluded, the hyaline wall is impregnated with 
granules of calcium. There is also a great number of calcareous 
bodies (Fig. 2). Most of these appear to be spherical, and in many, 
a paler central area is visible; one or more concentric lamell® are 
sometimes present round the pale central area. A few are cylindrical 
and resemble longitudinally cut vessels. There are also large cal- 
careous plaques, of which some are obviously formed by confluence of 
groups of the small bodies. The bodies tend to occupy the centers 
of the glial lobules. There can be little doubt that most, if not all, 
of these calcareous, psammom, bodies are formed by calcareous im- 
pregnation of vessels which have undergone hyaline degeneration. 
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Fig. 1. 




Specimen I, showing tumor lying over the fourth ventricle. 



Fia. 2. 



Cliosarcoma, withpsammom bodies, in roof of fourth ventricle. Hematoxylin and eosin. X30. 
The drawing includes the floor, lateral wall and roof of the ventricle on the right side. The inferior 
boundary of the tumor lies immediately above the transverse sone of reticular tissue at the lower 
end of the lateral wall of the ventricle. On the extreme right of the drawing, near the centre, is seen 
a portion of the outer surface of the tumor, covered by lepto-meninges. 
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He K18. 



Tail of pancroaa. Weigert's iron-hapmatoxylin and van Gieson's mixture. X28. 
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Where the tumor forms the lateral walls and roof of the fourth 
ventricle its inner margin is smooth and sharply defined. Where 
it forms the lateral walls it is lined by an almost continuous layer of 
ependymal cells; where it forms the roof a few small groups of 
ependymal cells are present at wide intervals (Fig. 2). Where 
the tumor meets the medulla the transition from tumor to normal 
tissue is remarkedly abrupt On each side the inferior periphery of 
a dense lobule of the tumor lies almost exactly in the plane of the floor 
of the yentricle, and a very narrow zone of loose-meshed glia lies 
between this and the subjacent nerve fibres (Fig. 2). 

The bodies of the neurons in the hypoglossal nucleus are of sharp 
angular shape ; they contain neuro-chromatic bodies which are sharply 
defined, and are evenly distributed, except in a few cases where a small 
portion of the c^rtoplasm is occupied by pigment; the nuclei are 
central In the dorsal motor nucleus of the vagus the bodies of the 
neurons are seldom so angular ; round the nuclei of the cells the neuro- 
chromatin frequently either is powdered, or is absent; fine pigment 
is present in a few cells. In the sensory vago-glosso-pharyngeal 
nucleus a few large cells are present and these are deeply pigmented. 
A few of the small cells are slightly pigmented. These small sensory 
cells have a central nucleus. When granules of neun>chromatin are 
present, they are small, scanty and usually confined to the periphery 
of the cell. There are many "amyloid bodied* in this nucleus; they 
are very numerous and conspicuous above the nucleus in a rone be- 
neath the floor of the ventricla There is also in this sensoiy nucleus a 
slight proliferation of the glial cells. 

Conclusions. — The tumor is a gliosarooma of the roof of the 
posterior part of the fourth ventridei It is eellulo-flbrillar, and 
shows little histological evidence of rapid growth. It contains numer- 
ous ^'psammom bodies," many if not all of which are the result of 
calcareous impregnation of hyaline, degenerated vessels. In the sub- 
jacent medulla there is no evidence of degeneration in the hypoglossal 
nucleus except in slight pigmentation of a few cells. The pigmenta- 
tion in the cells of this and the other cranial nuclei is adequatdy 
explained by the age (52 years) of the patient; it cannot be accepted 
as a degeneration caused by the presence of the tumor. In flie dorsal 
motor nucleus of the vagus evidence of slight degeneration is given 
by perinuclear tigrolyids and oonsideraUe loss of angular shape. In 
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the Benflory vago-glosso-pharyngeal nudeus there is evidence of greater 
distarbanoa Lack or spaxsitj of neuro-chromatic bodies in such 
small cells is oonunon where special care has not been taken in fixa- 
tion. Little importance can, therefore, be attached to this phenom- 
enon hera But the presence of amyloid bodies and a slight 
proliferation of glial cells gives definite evidence of pathologi- 
cal change. 

IL The second specimen consii^ of pancreas and peripancreatic 
tissue. 

Macroscopic Examination. — The specimen has the general appear- 
ance of a pancreas rolled into a mass. A small portion of duodenum 
lies upon the head. When extended, the specimen measures 11 cm. 
in length, 2.4 cm. in breadth across the head, 3.2 cm. in breadth across 
the body and tail, and 1.S cm. in thickness (from before back). It 
weighs^ after fixation, 1 ounca 

Transverse sections show that the specimen includes the splenic 
artery and vein, a few small lymphatic glands, and a considerable 
amount of extra-pancreatic lipomatous tissua The actual glandular 
pancreatic tissue revealed by section measures only: In head, 1.7 cm. 
from above down and 0.8 cm. from before back ; in the neck, 2 cm. by 
0.6 emu ; in the center of the body 2 cm. by 1 cm. ; in the tail 2.6 cm. 
by 0.9 cm. It is obvious, therefore, that the weight of the glandular 
tissue is considerably less than one ounca 

The cut surface of the head shows sharply defined, rounded, white 
nodules, averaging about 0.2 cm. in diameter and separated by very 
delicate gray lines; lipomatous tissue isolates one group of nodules. 
In the neck slightly smaller white nodules are separated by more 
conspicuous gray linea In the center of the body the nodules are 
again about 0.2 cm. in diameter, and are separated by conspicuous 
gray lines. In the tail a few ill-defined, pale yellow areas of the same 
diameter lie in a pearly white ground. 

Microscopic Examinaiion. — Complete transverse segments were 
taken from (1) the head, (2) the neck, (3) the ceoiter of the body 
and (4) the tail of the pancreas. Paraffin sections were stained in 
Ehrlich's haematoxylin with eosin, Weigert's iron-hamatoxylin with 
van Gieson^s mixture, Weigerfs fuchselin with lithium carmine^ 
Ehrlioh's hsematoxylin with mucicarmine, in dilute carbol-fuohsin, 
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by Gram's method with neutral red, and by Pearl's prussian blue 
method with neutral red. 

(i) Head of Pamcreas. — The interlobular septa are composed of 
densely padied, stout, ooUagenous fibres. There is also an interacinar 
fibrosis within the majority of the lobules. The degree of inter- 
lobular and interacinar fibrosis varies; the greater the degree, the 
greater is the loss of parenchyma (Fig. 3). The glandular tissue is, 
consequently, represented by one or two rounded groups composed of 
two or three large lobules, each of which is separated by a band of 
dense fibrous tissue, and by more completely isolated lobules. The 
isolated lobules show every d^ree of interacinar fibrosis and acinar 
destruction ; the least affected are seen as rounded lobules within which 
the interstitial increase is confined to the border of the larger vessels 
and ductules, whilst the most affected have been converted into very 
small, rounded areas of dense fibrous tissue in which are embedded 
ductules and a few acini, or ductules alona 

The large ducts contain a few recticular masses and round con- 
cretionary masses of mucus, together with a few desquamated epi- 
thelial cells and red corpuscles. The interlobular ductules contain 
threads of mucus. 

Islands of lypical structure and groups of insular cells are very 
numerous. They are present in all lobules, even the most fibrotic. 
They are sometimes surrounded by dense fibrous tissue, but there is no 
fibrosis nor degeneration within them. The centroacinar cells are 
remarkably large and conspicuous, being frequently cubical and occas- 
sionally columnar. The appearances surest that groups of insular 
cells are formed by disappearance of the gland-cells and persistence 
of large ceutroacinar cells. 

The interstitial tissue, in general, contains few fibroblastic nuclei 
and few infiltrating cells. The infiltrating cells are lymphocytes and 
plasma cells. There is little hypertrophy of the intima of the large 
arteries. There is no endophlebitis nor endarteritis. The inter- 
lobular septa contain numerous elastic fibrils of a tenuity which 
indicates recent development Stout elastic fibres are present in their 
normal positions, but show some swelling and fragmentation. 

(Z) Neck of Pancreas. — The changes are similar, but the destruc- 
tion of parenchyma is greater. The transverse section of the gland 
at this level is, consequently, remarkably smalL 
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(S) Center of Body of Pancreas. — The changes are almost identi* 
oal with those in the head. The bands of the interlobular fibrosis are 
slightly broader so that the remnants of lobules are more 
widely separated. 

(4) The Tail of the Pancreas. — The fibrosis here is extrema The 
croB&section of the gland is represented by an oval area of dense 
fibrous tissue; in this are embedded large ducts> and small oval and 
round areas which are traversed by a greater or less number of fibrils 
stained red by van Gieson's mixture. These small areas contain a few 
scattered ductules and acini and are densely infiltrated with small 
round cells (Fig. 4). Islands of typical structure are present in a 
few of these fibrosed, infiltrated remnants of lobules. 

Some of the ducts contain large, mucous concretion. 

The collagenous fibres in the greatly enlarged interlobular septa 
are slightly stouter and denser than in the previous sections ; numerous 
delicate elastic fibrils are present among theoL There is endophlebi- 
tis of a few venules, and endarteritis of a very few arteriolea. 

Among the cells infiltrating the remnants of lobules lymphocytes 
are in great preponderance ; plasma cells and cells containing granules 
of iron are numerous; there are a very few neutrophil leucocytes. 

Bacteriological examination was confined to two sections from this 
segment, stained with dilute carbol-fuchsin according to Pfeiffer's 
method, and two sections stained by Gram's method and oounterstained 
with neutral red. A few Ghram-negative bacilli were foimd; one 
measured 4.3 by 0.6 micra; the remainder measured from 2 to 2.6 
micra in length by O.S to 0.7 micra in breadth. Two diplococci were 
also found in the sections stained in carbol-fuchsin. 

Conclusions. — Throughout the pancreas a great fibrosis ia associ- 
ated with very extensive destruction of parenchyma. The fibrosis is 
the result of an inflammation of considerable duration, as is shown 
by the presence of newly formed elastic fibrils. In the tail the 
fibrous scar-tissue is no more recent than that in the remainder of the 
gland; it appears indeed to be of somewhat earlier origin. But in 
the tail active inflammation is demonstrated by extreme cellular 
infiltration and by the accumulation of iron-pigment in the remnants 
of parenchyma ; in the remainder of the gland there is very little in- 
filtration. The cytology of the infiltration suggests a very chronic 
pyogenic infection. The endophlebitis and endarteritis cannot be 
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accepted as proof of syphilitic infection. The coli-form bacilli de* 
tected in the tail may have been responsible for the inflammation^ 
but a very few diplococci were also found. There is no evidence in 
the sections that the infection reached the gland through its ducts. 
My experience would lead me to expect that so great a destruction of 
the pancreas was associated with a persistent, spontaneous glycosuria. 
I am indebted to Dr. William Morris for the drawing of the mid- 
brain and medulla, and to Mr. J. B. Ford for the drawings of the 
microscopic preparations. 
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Thebe are many cliniciaas to-day who consider arterial hyperteoi- 
sion as Gompensatory and conservative, a sort of '^ Nolle me tangere," 
and who believe that any efforts addressed to the lowering of excessive 
blood-pressure are fraught with dire results to heart and kidneys in 
this class of cases. In our observation, however, of the subjects of 
hypertension, both in the Internal Medical service at Barnes Hos- 
pital, and in private practice we have for some time been impressed 
with the number of compensated and decompensated cases of hyper- 
tension, in which the cardiac and renal compensation was not dis- 
turbed, and decompensation in these organs improved or restored 
throu^ a progressive lowering of blood-pressure extending over a 
period of time, sufficiently long to establish the blood-pressure fall as 
more or less permanent. And it is a group of cases as just described, 
presented on a purely clinical basis that we are desirous to have speak 
for themselves in reply to the query in our titla 

A few brief historical allusions, however, may also assist in the 
further elucidation of the question. Traube^ it was, who, restricting 
his study solely to cases of chronic Bright^s disease, first attributed rise 
of blood-pressure to a vaso-constriction of the renal vessels. Ewald 
and Potain, however, argued for a more general hypertension due 
either to a vaso-constriction of the whole arterial tree from the presence 
in the blood of some toxic so-called pressor substance, or to a reflex, 
general vaso<;onstriction from a renal irritation. Mabomed^ the 
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brilliant young clinician at Gu/s Hospital, who, believing that the 
significance of high blood-pressure was profound and its effects far 
reaching introduced the term, "prealbuminuric stage of Bright* s 
disease;" holding that before Bright's disease manifested itself there 
was a period of high blood-pressure during which the encroachment 
of the disease could be foretold, and perhaps forestalled. And with 
these views EiegeP agreed. Clifford Allbutt*, however, found that 
many cases of prealbuminuric Brighfs disease never actually devel- 
oped Brightfs disease, and one of his cases of hypertension lived 
eighteen years without ever shovring any symptoms or signs of a renal 
lesion; her death having been finally due to a cerebral hemorrhage. 
He, with Mabomed, von Basch and Huchard, recognized that rising 
blood-pressure did not necessarily mean an incipient stage of Bright's 
disease. Before Clifford Allbutfs statement that many cases of hyper^ 
tension never developed nephritis, Lawrence* found that clinical 
reports were by no means unanimous in declaring hypertension to be 
compensatory and conservative, and quotes numerous investiga- 
tors to the effect that a lowering of pressure was coincident 
with improvement 

Experimental studies also show, first, that decreased renal tissue 
is not the cause of hypertension ; second, that hypertension does not 
cause increased flow of blood through the kidney ; third, that hyper- 
tension is not accountable for polyuria. Janeway^ in 458 patients 
with a systolic pressure of 160 or over, found 116 with neither albumin 
nor casts, and 9 cases with albumin but no casts, and vice versa. 
He further states that there is undoubtedly a large group of cases in 
which the hypertension and arteriosclerosis are the primary conditions, 
the sclerotic process extending later to the renal vessels, developing the 
arteriosclerotic kidney as a secondary condition. Moschowitz'' says, 
" Hypertension may occur with normal or practically normal kidneys 
and that evidence is adduced to indicate that in many instances, at 
least the pathological changes in the kidneys in Bright's disease, are 
the result ratiier than the cause of hypertension; such a conception 
would render it very probable that the hypothesis of the primary 
vascular origin of the lesion of Bright's disease is correct Arterio- 
sclerosis and Bright's disease have therefore the same pathogenesis, 
the lesion in each being modified by the nature of the oi^an* Further- 
more all available evidence at our oommand seems to show that arterio- 
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sclerosis is the result of the hypertension; not the cause that brought 
about the hjpertensioiL Every persistent hypertension, unless com- 
plicating factors are introduced, will eventually result in the graver 
evidences of decompensation, represented by the clinical picture of 
cardiac insufficiency," (Also renal insufficiency may be correctly 
added in many cases.) 

On the other hand, Ringer® says, '* Personally I am inclined to 
consider every case of hypertension as a potential case of chronic 
nephritis, just as I am inclined to consider every case of nephritis a 
potential case of unemia." If by this statement the author means 
to convey that every case of hypertension is a potential case of nephri- 
tis in the sense that sooner or later the sclerosis resulting from the 
hypertension will involve the renal arteries and its branches and 
thereby result in the arteriosclerotic kidney, we then heartily agree, 
although reservation must even here be made for certain exceptional 
cases ; but if on the other hand, he means to imply that with no signs 
at all of nephritis, still the condition must have started with a nephritis 
existing without any tangible evidence of its existence, simply because 
hypertension must have nephritis as its cause, then we must most posi- 
tively disagree with such an assumption, for we do not think it 
logical to assume the existence of a disease without the slightest tan- 
gible evidence of the presence of such a disease. Allen* in his most 
valuable contribution on salt and water retention as causes of hyper- 
tension writes as follows: " But any practitioner who will conform 
his treatment to one definite condition, viz., the necessity of the organ- 
ism to force a filtrate of dissolved substances through advanced and 
partially blocked glandular filter can readily demonstrate for himself 
the compensatory element in the hypertension by observing the fall 
in pressure and the relief of some attendant symptoms, when proper 
diet reduces the quantity of the filtrate to a minimum." 

But is hypertension compensatory even under the conditions 
just described ? On the contrary is it not just as plausible to attribute 
the hypertension to an accumulation in the blood of some pressor 
substances not necessarily the result of faulty renal elimination 
primarily, but possibly due to excessive intake of such vaso<»>nstrieting 
bodies and the vasoKsonstricting effect of such bodies on the arterial 
tree involving naturally the renal artery and its branches, thus 
diminishing the blood supply to the kidney, and ihiarehj reducing the 
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urinary secretion! How can we expect hypertension to force sub- 
stances through the kidney when the renal arteries and their branches 
with all the rest of the arterial treei, are in a state of marked 
vaso-constriction ? 

Bemove the pressor substances from the blood, then vaso-con- 
striction graduaUy gives way to vaso-dilation, the arterial tree together 
with the renal vessels dilate, blood-pressure falls, more blood reaches 
in a given time the now dilated renal vessels, and the kidneys in com- 
pliance with the law governing all secretory glands pour out more 
secretion aa the blood reaching these oiganya is increased, but the 
increased secretion results not from the hypertension, but from a 
lowering of the hypertension. 

In this connection Howell^^ states that ^'conditions such as ad- 
phyzia, strychnine poisoning or painful stimulation of sensory nerves, 
which cause a general vaso-constriction, tend to diminish the blood 
flow through the kidney.'^ Also, "any change which will increase the 
difference in pressure between the blood in the renal artery and renal 
vein will tend to augment the flow of blood unless antagonized by a 
simultaneous constriction in the smaller arteries of the kidney itself .'' 
But in arterial hypertension we have pressor substances which 
cause a general vaso-constriction involving of course the renal arteries 
and their branches in a condition of simultaneous constriction — so Ihat 
we have both conditions present which Howell enumerates as tending 
to diminish rather than increase kidney function. Moreover, if 
arterial hypertension be compensatory in nephritis, why is it 
that in at least one large class of the nephritides classified by 
Yolhard and Fahr^^ as d^enerative nephritis, these authors state, 
hypertension and cardiac hypertrophy never obtain ; although marked 
retention of salts and water together with large amounts of albumin 
and numerous casts are the rule in this class of cases ! 

Also how is to be explained a greatly diminished urinary output 
almost amounting to suppression in some cases of very high arterial 
pressure, even before any definite evidence of cardiac decompensation 
appears ? In renal cases where the arterial hypertension results from 
a nephritis primarily, even in such cases we do not consider the hyper- 
tension as really in any way compensatory, for the hypertension is 
simply the result of the accumulation of pressor substances in the 
blood due largely to faulty renal function and causing vaso-constriction 
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of the arterial tree and therd>y hypertension; the latter representing 
the effect of the action of the pressor substances on the vasoHSonstricting 
apparatus of the arteries, and not therefore developed for the purpose 
of driving more blood through damaged kidneys for as we have just 
stated, we have cases of extensive nephritis and marked retention of 
certain substances in the blood from faulty renal function and yet no 
hypertension at all and on the other hand we have cases of very 
marked hypertension without any tangible evidence of nephritis. 
If therefore, arterial hypertension be not compensatory the old idea 
of efforts at its reduction being fraught with dire disaster to kidneys 
and heart is not tenable, a view which our reported cases will, we 
think, help to make clear. If the arterial hypertension be not com- 
pensatory how then can it be conservative? 

The answer to this question requires some consideration of arterio- 
sclerosis. Allbutt divided arteriosclerosis into three main divisions: 

(1) Those associated with Bright's disease; 

(2) Theses not associated with Bright's disease but always accom- 
panied by high blood-pressure, called ^hyperpieeis; 

(3) Those not associated with Bright's disease or high blood-pres- 
sure, and called senile or involutionary. 

In group one, the cause of the arteriosclerosis is either the hyper- 
tension or certain retained toxic substances due to deficient renal 
function. In the third group the cause is a degenerative process due 
either to age or hereditary weakness in the arterial system. In the 
second group the cause is solely the hypertension. 

According to Adami and Nichols^^ "Arterial contraction and 
particularly a generalized arterial contraction is the primary cause 
of heightened blood-pressure, and the persistent rise of blood-pressure, 
or the condition termed by Sir Clifford Allbutt a hyperpiesis, is the 
commonest precursor of arteriosclerosis." 

Clifford Allbutt^* says: "That high pressures and friction are 
competent to set up arteriosclerosis, was clearly shown by Roy and 
Adami, and I have adduced familiar proof of it in the alteration 
of the arterial wall at critical points, as at bifurcations, at narrows, 
normal or morbid, and again at dilatations with change of wave 
leading to distortion and elongation," and again, "vessels which are 
incessantly subjected to hydrostatic stresses cannot but betray these 
effects, and these the more as by one cooperating frailty or another. 
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their ooatB may be lese fixed to withstand them; but by arterio- 
sderoeis of high pressure properly so-called, we mean surely lesions 
primarily and mainly thus produced in vessels primarily sound. 

Arterial hypertension therefore is a potent cause of arteriosclerosis 
and we have but to consider for a moment the effects of the arterio- 
sclerosis on the cardio-vascular renal apparatus to realize that high 
blood-pressure is far from being in any way conservative. 

In the heart, therefore, there results from such a strain and from 
sclerosis of the coronary arteries, angina pectoris, chronic myocardi- 
tis, chronic cardiac dilation and cardiac decompensation. In the 
brain, intermittent cerebral claudication, thrombosis of cerebral ves- 
sels and apoplexy. In the aorta, thoracic aneurism, and in the kid- 
neys the arteriosclerotic kidney. 

These of course are only the most marked effects of arteriosclero- 
sis, sufficient, however, to stamp it as a condition, not in any sense 
conservative but always absolutely destructive^ sooner or later to 
heart, blood-vessels and kidneys and a most frequent cause of death, 
especially in individuals at, or past middle lifa Some clinicians 
remark, why, if cases of hypertension may go on for years in a state 
of comfort why disturb their equanimity of mind through calling 
blood-pressure to their attention? Allbutt then replies, "Young 
and sound vessels may resist this degeneration for years, but surely 
it comes about even in them; speaking generally, then a thickened 
artery means plus stress or minus elastic value or an algebraic sum of 
both in various proportion." And why submit the many to so dan- 
gerous a strain which only the lucky few may for time bear in safety? 
Especially if it be possible to protect a goodly proportion of the many 
from the ravages of so serious and fatal a malady for longer or shorter 
periods of time. 

That reduction of blood-pressure is not fraught with dire results 
to heart and kidneys in many cases is shown in the accompanying 
charts and tables. These cases of arterial hypertension have come 
under dose observation either in the Internal Medical Service of 
Barnes Hospital or in private practice, and have been classified 
as follows: 

(1) As hospital cases; 

(2) As out-patients or ambulatory cases. 

Each of these two divisions has been subdivided into those that 
are compensated and into those that are decompensated. That is, 
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the compensated cases are those which have so far weathered the 
strain of the hypertension on heart, arteries and kidneys^ without as 
yet giving any evidence of disturbed function in these organs; arterio- 
sclerosis not having as yet developed to any appreciable degree, while 
on the other hand the decompensated cases are those showing various 
abnormalities of function in the cardio-vascular apparatus due to 
the effects of long continued high blood-pressure and resulting arterio- 
sclerosis. The compensated dass of cases came under observation 
for relief of ailments not directly involving the cardio-vascular 
renal system. 

Charts I and III show the definite gradual, though constant fall 
in blood-pressure in the hospital compensated and decompensated 
groups respectively, while charts II and IV present the same phenom- 
ena in the out-patient compensated and decompensated groups. 

These blood-pressure curves were obtained by averaging the blood- 
pressure observations of all the cases in each hospital group daily 
for the first week and every other day during the second and third 
weeks> and in the out-patient groups the blood-pressure curves were 
figured by averaging weekly observations, thus obviating the ob- 
jection of the variations in blood-pressure observations, for we have 
here groups of cases showing definite reductions in the blood-pressure 
at dates sufficiently dose, yet during periods of time sufficiently long 
to establish the results as permanent, provided the conditions under 
which the patients live remain constant. And yet, in cases appearing 
in charts / and /// there was not the slightest evidence of disturbance 
of the compensatory balance either in heart or kidneys as a result of 
the definite fall in blood-pressure, while amongst the cases com- 
prised in charts II and IV not only was there not the least manifesta- 
tion of any increase in the cardiac and renal decompensation 
consequent on an equally definite and permanent average drop of 
blood-pressure, but on the contrary either a definite improvement in 
cardiac and renal decompensation, or even in many cases an actual 
restoration of compensation in these organs. 

Charts V and VI illustrate typical reductions in blood-pressure 
in individual cases of compensated and decompensated arterial 
hypertension respectively. 
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Table / presents the nrinar j findings in hospital and out-patient 
compensated groups, demonstrating no disturbance in the renal organs 
as a result of the blood-pressure f all, while table II speaks for an 
actual improvement in the condition of the kidneys consequent on 
lowering of blood-pressure in the decompensated hospital and ambu- 
latory groups. 

Table I 
ShowB No Disturbance of Renal Function from Lowering of Blood-pressure, 
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This table shows no increase in kidney disturbance as represented by an increase in amount of 
albumin or casts, or by a cecrease in the P. S. P. determination in hospital and ambulatory com- 
pensated groups. 

To obtain results such as these however, cases of arterial hyper- 
tension must be recognized and treated at a period sufficiently early to 
anticipate the incurable oonditions established primarily in the 
arterial tree, secondarily in heart and kidney by the arteriosclerotic 
process, for even in our decompensated groups of cases herein pre- 
sented, the arteriosclerotic process had not progressed sufficiently to 
rob the arterial tree of its elasticity, or, as we say, of its vasomotor 
response; and hence when the vaso-constricting or so-called pressor 
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Thia table ahowa a daeraaaad amount of albomin and OMta in 87 eaMa, a atationary eonditioB is 
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sabstances were removed from the blood, the arterial tree could dilate 
and thus lower blood-pressure; whenever on the contrary the arterio- 
sderotic process advances to the point of fixation of the arterial tree 
as a rigid set of tubes, the vasomotor property of dilation is lost and 
blood-pressure can no longer be lowered through vaso-dilation and the 
only remaining way of blood-pressure reduction in these advanced 
cases is that of progressive weakening of the cardiac pump back of 
the persistent constant strain of hypertension until heart-failure 
and death close the scena 

We have, however, so far outlined three distinct groups of cases : 
(1) The compensated; (2) the decompensated both witli elasticily 
of arterial tree or vasomotor response still retained; (3) the decom- 
pensated group with the vasomotor response lost And to these, two 
others are to be added, the first of which is a group of patients who 
have been endowed by nature with such a wonderful cardio-vascular 
renal apparatus, as to apparently withstand for an almost indefinite 
time the strain of arterial hypertension, .even after the vasomotor 
response has been lost rendering thereby the hypertension irreducible. 
This is the soH^alled benign form as described by Stengel and others. 
These oases are, however, the few fortunate ones, and, as we have said, 
are not to be by any means considered the rula The second group to 
be added is where the heart muscle shows such remarkable power of 
"come-back'^ that in spite of breaking down behind a long continued 
irreducible hypertension, the blood-pressure only falling as a result 
of the failing cardiac pump, this same crippled pump will under* the 
influence of rest and proper treatoent so far regain its propelling force 
as to raise the blood-pressure again to the level of hypertension present 
at the time of the break in cardiac compensation and carry on again 
effectively the circulation under the old conditions of hypertension 
for a longer or shorter period of tima 

Based on these views the senior writer has formulated the follow- 
ing classification of arterial hypertension and its results: 

(1) Vasomotor response retained, blood-pressure lowered by vaso- 
dUaiion; cardiac and renal compensation conserved. — ^Here we not 
only find no disturbance in either cardiac or renal compensation, 
but, with what must prove to be actual conservation of the cardiac 
and renal compensation, as also of the walls of the arterial tree and 
caxxliac musde with a reduction in blood-pressure. 
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(j8) Vasomotor response retained, blood-pressure lowered by vaso- 
dilation, cardiac and renal decompensation improved. — ^With the low- 
ering of the blood-pressare the strain on the struggling heart is greatly 
lessened giving the fatigued cardiac muscles an opportunity to regain 
their tone with a residting marked improvement^ and in many cases 
complete restoration in the cardiac compensation and of renal decom- 
pensation, secondary to the weakened heart 

(S) Vasomotor response refractory, blood-pressure is irreducible, 
cardiac and renal compensaiion m4mUavned by integrity of car- 
diac mniscle. — ^Here the heart is sufficiently strong to maintain the 
cardiac and renal compensation for a longer or shorter time, in spite 
of increased strain thrown on it by a heightened blood-pressure. 
Just so long as the heart thus remains compensated do these cases 
continue symptomless. 

(4) Vasomotor response refractory, blood-pressure raised through 
increased tone of cardiac muscle with improvement in cardiac and 
renal decompensation. — ^With hypertension still irreducible, a result- 
ing break in cardiac and renal compensation has at last occurred, 
but the heart through rest or other treatment has so regained its tone 
as to raise the blood-pressure to the point necessary for compensation, 
with a more or less permanent relief in symptoms. The hypertension 
however, has not been conservative and only necessary for compensa- 
tion because of the loss of vasomotor response, and compensation under 
such a strain cannot be long maintained by the heart. 

(5) Vasomotor response refractory, the cardiac and consequent 
renal decompensation irremediable and death the vltimale result 
in one of the three following ways : 

(a) Hypertension progressively lowered with gradual cardiac 
failure and death. 

(b) Hypertension unchanged, sudden death is frequent from 
acute cardiac dilatation. 

(c) Hypertension raised, sudden death from acute cardiac dila- 
tation is the rula 

With the hypertension persistently irre(iucible this group of cases 
furnishes the sequence to the majority of those in groups 8 and 4. 
The pumping force of the heart becomes permanently crippled with 
a progressive increase in all the symptoms of both cardiac and renal 
decompensation, on to the fatal termination; for in this class of 
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C&868 the reserve cardiac eaergy becomes exhausted and the organ is 
unable longer to respond to remediable agencies. It is these final 
hopeless results in hypertension cases as occur in this group which 
should so strongly plead for early control of high blood-pressure, 
before the organic changes occur in blood-vessels, heart and kidneys, 
that ultimately result in such disaster. 

It must now be apparent then that the heart is under as great if 
not greater strain in arterial hypertension, than it is in valvular 
disease, greater, we think because after hypertension results in arterio- 
sclerosis, which in its turn causes loss of elasticity and vasomotor 
response, the heart not only is obliged to pump against the high 
peripheral resistance but is moreover robbed of the great assistance 
of the elastic recoil of the aorta and entire arterial tree, during the 
diastole of the organ whereby according to Howell" — ^^ As much blood 
is forced on in the circulation as is driven out of the organ during 
each systola'' And if we were to ask, that if it were possible what 
would be logically the first indication in the treatment of a case of 
valvular disease, the reply should be prompt — remove the cause by 
replacing the diseased valves vnth new ones, as we would repair any 
pump in mechanics. ITow this of course, unfortunately, can never 
be done, but on the contrary the strain on the heart in arterial hyper- 
tension can be removed by lowering the arterial pressure at a time 
sufficiently early in the progress of the case to anticipate, and thereby 
prevent, or at least delay for a long period of time, arteriosclerosis 
and its end results — cardiac and renal insufficieucy. And since re- 
duction of arterial pressure wherever possible it is not fraught with 
dire results, but on the contrary with most beneficial and life-saving 
effects^ to accomplish such blood-pressure reductions would seem 
therefore to be not only most salutary but actually our bounden duty 
that we may thereby conserve heart, arteries and kidneys in a malady 
tending progressively toward a fatal termination, if not so controlled. 
It should be impressed therefore on the patient the importance of 
having his blood-pressure watched at least from the beginning of the 
fourth decade on, just as he is advised to have teeth and urine exam- 
ined ; that in this way arterial hypertension may be detected early 
when control of the affection is easier and more effective, for the pre- 
vention of the late disasters to heart, arteries and kidneys. 

The subject of the causes of hypertension as also its treatment 
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have been intentionally omitted aa we were conoemed only with the 
question as to whether or not high blood-pressure was compensatory 
and conservativa SuflBce it to say that the reductions in blood- 
preesure in the cases reported were obtained mainly through rest, 
diet) elimination, removal of focal infections, etc, and not through 
drugs of the vasonlilator class. The blood-pressure observations 
moreover were all made with mercury instruments and as far as 
possible at about the same time in the morning. 

CONCLUSIONS 

(1) Arterial hypertension does not exert a compensatory influ- 
ence over the r^ial function. 

(2) Arterial hypertension does not exert a oonservative but 
rather a destructive influence over the cardio-vascular apparatua 

(3) An eflFort therefore should always be made to reduce it; 
if successful the walls of the arterial tree and the cardiac and renal 
compensation will be conserved and their decompensation relieved or 
restored. If unsuccessful no harm will have been done to either heart 
or kidneys or blood-vessels. 

(4) Individuals, especially at the dose of the third and during 
the fourth decades of life^, and thereafter^ should be instructed to 
report to their physician, as they are told to report to their dentist, in 
order that arterial hypertension may be detected early, preferably 
of course, before arteriosclerosis has developed to any appreciable 
degree; certainly before it has robbed the arterial tree of its elasticity 
or vasomotor response. For there results then, a set of rigid fixed 
tubes which can no longer respond to vaso-dilating impulses, causing 
ther^y irreducible arterial hypertension; this in its turn resulting 
in all the dire aftermath in heart, kidneys and blood-vessels and 
tending always ultimately toward a fatal termination. 

In further conclusion we wish to express our grateful appreciation 
to our Chief of Service, Dr. (Jeorge Dock, who has largely made this 
study possible through placing at our disposal the rich clinical material 
of the wards and out-patient department of the Internal Medical 
Service at Barnes Hospital. Also our indebtedness to Dr. H. H. 
Shackelford for his faithful study of the cases in the out-patient 
department and his effective work in the preparation of the charts 
and tablesL 
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MALARIA RELAPSE DUE TO IMPROPER TREATMENT 
By a C. BASS, M. D. 

Tulane College of MJedidne, Kevir Orleant 



Ths case before us will serve as an illustratioii and basis for 
discussion of one of the most frequently made errors in the treatment 
of malaria in this country. What happened in this case is what is 
going on all over the country where malaria prevails. If the evil were 
corrected there would result rapid decline in the prevalence of malaria. 

The patient) a man about forty years of age, as you see, was 
admitted to the hospital yesterday afternoon in a very bad condition. 
His temperature was 106^ F., and his condition was such as to lead 
the admitting officer to suspect that he had meningitis and to send 
him to the infectious disease ward* Soonafter admission, on account 
of what was considered evidence of meningitis^ a lumbar puncture 
was attempted, but for some reason it was unsuocessf uL A blood 
specimen was taken and upon examination it was found to contain 
large numbers of tertian malaria parasitea 

Just here we may digress to emphasize the large amount of useful 
information that may be obtained from examination of an ordinary 
blood-smear. A differential count and examination for malaria on 
such specimens will frequently give valuable infonnation, as it did in 
this instance. In fact, in this iilstance it made a diagnosis at once that 
could not have been made otherwise. On accoimt of the great value 
and simplicity of examination of a blood-smear, I believe that in such 
instances as this it should be done before more formidable procedures 
like, for instance, lumbar puncture are resorted to. 

This patient's temperature returned to normal during the night 
and is still normal this morning. It seems to be an ordinary case of 
tertian malaria. The thing that is especially interesting, however, 
to which I wish to direct your attention, is the history. Upon 
inquiry, he tells me that he had several attacks of malaria from time to 
time during last year and that he had one attack lasting a few days, 
about two months ago. The attack he had two months ago was 
treated in this hospital I asked him whether he took quinine when 
108 
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he wad in the hospital tod he said he did. I then asked him if he had 
not taken any quinine since he left the hospital and he said that he did 
take ten grains daily for two weeks according to the instructions given 
him by the physician who treated him in the hospital when he was 
discharged. He says he would have taken it longer if the doctor had 
advised him to do so, but he is sure that the advice given was to take 
it for two weeks. 

What I wish to bring out is the fact that here is a patient who^ after 
repeated relapses previously, was treated for malaria in this hospital 
two months aga He received treatment that was sufficient to relieve 
his clinical symptoms, but was discharged without adequate treatment 
to cure the infection. In the natural course of events he has relapsed 
again and has now returned to the hospital, where he will take up the 
time of the hospital staff and be considerable expense. 

If, on the other hand, he had been given proper advice when he 
was discharged he probably would not have relapsed and would not 
have returned for malaria. Not only has he suffered another attack 
of malaria, with whatever suffering and risk of life may be involved, 
but wherever he lived he has been a malaria carrier during most of 
the time and at least a potential source of infection to others. It is 
quite possible that others have already been infected from hiuL He 
had confidence in his hospital physician and would have carried out 
proper treatment if he had been instructed properly. There is no 
evidence whatever that he would not have done so ; on the contrary, he 
says that he was willing to do most anything the doctor told him 
because he was anxious to get rid of his disease. 

The standard treatment for malaria recommended by the National 
Malaria Committee is as follows: 

For the acute attiadc 10 grains of quinine sulpliate hj nMyutU three times a 
day for a period of at least three or four days, to be foUowed hf 10 grains every 
night before retiring for a period of eight wedu. For infected penons not 
having acute eymptomiB at the time only the eig^t wqeka^ treatment is reqnired. 

The proportionate doses for children are: Under 1 year, one-half grain; 
1 year, 1 grain; 2r years, 2 grains; S and 4 years, 3 grains; 5, 6 and 7 years, 
4 grains; S, 9, and 10 years, 6 grains; 11, 12, 13, and 14 yearsi, 8 gruins; 15 years 
or older, 10 grains. 

Most patients get treatment which relieves the clinical symptoms 
in comparatively short time and there is at present abundant evidence 
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that many phyBicians are adopting the standard treatment Unfor- 
tunately, a great many neglect to advise and impress their patients 
with the importance of taking quinine for eight weeks to get rid of the 
inf ection, as occurred in this case. 

After the patient is relieved of the clinical symptoms he is still 
infected and is likely to relapse sooner or later unless treatment is 
continued sufficiently long to cure the infection. Some people are 
cured of their infection in a very much shorter time than others are. 
If we had any way of knowing the individual who would be cured by 
a short period of treatment we would of course advise only the nec- 
essary period of treatment Unfortunately, we have no way of deter- 
mining whether a given individual will be relieved in a short time 
or will take a much longer time to be cured of his infection. 
Therefore, the only proper thing to do is to advise aU patients to take 
quinine for a period that is known to be long enough to cure the 
infection in practically all cases. That period is eight weeks. 

I maintain that a physician has not discharged his duty to his 
patient until he advises him to take quinine in proper doses for 
eight weeks following relief from clinical symptoms of malaria. 
To discharge a patient, as was done in this case, with instructions to 
take quinine for a short period like two weeks, is certainly not giving 
the patient what he has a right to expect when he employs a physician. 

A great many physicians have the idea that patients will not take 
quinine this long and it is a fact that there are occasionally instances 
in which they will not It is usually the physician's fault, however, 
and not Ae patient's fault To prescribe or issue a sufficient amount 
of quinine for eight weeks and tell the patient he should take it, 
without giving any further explanation, is not sufficient If, on the 
other hand, the phyaician deliberately explains to the patient so that he 
understands that it is necessary to take quinine for this length of 
time for the purpose of getting rid of the infection, after the clinical 
symptoms have been relieved, he usually will carry it out If no 
explax^ttion is given, when the patient gets to feeling well and so far 
as he knows is perfectly well, he naturally quits taking the quinine. 
He does not understand the nature of t^e disease nor the object of the 
medication f ollawing relief of the clinical symptoms. 
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We may summarize the facts in this case and the leeson it is 
intended to bring out about as follows: We have a patient who has 
ordinary tertian malaria who had a number of relapses last year and 
now has the seoond relapse that has occurred during the present year. 
He was treated in this hospital some two months ago and dischaiged 
with instructions to take ten grains of quinine daUy for a period of 
two weeks. He followed instructions faithfully and has now returned 
to the hospital with another severe attack which is reasonably certain 
to be a relapsa The patient was not given the benefit of the standard 
treatment for malaria which he had a right to expect from the 
physician who treated him« 

The standard treatment for malaria is as effective as any other 
method of treatment known and more effective than most other 
methods. On account of this f act^ a malaria patient who consults 
a physician is entitled to its advantages. In fact, I believe that the 
time is not far distant when a physician who does not give his malaria 
patients the advantages of the standard treatment for malaria will 
expose himself to just criticism and perhaps even worse in the event 
there should be unfavorable developments subsequently. 
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SOME CASES OF THE APOPLECTIC FORM OF TUBER- 

CULOUS MENINGITIS IN ADULTS 

By JOSEPH VIVANT, M.D. 

Formerly Exteme of the Paris Hospitals. Beautort, France 



Ko matter how sudden may have been the onset of the apoplectic 
phenomena observed in the cases of tuberculous meningitis that shall 
be related, there is not among them a single instance in which the 
tuberculous meningitis had not made its presence manifest for a 
certain time by prodromata which were highly suggestive for the 
diagnosis. In Case I, the patient had complained of headache for 
two days, as well as insomnia and general weakness, while the evening 
preceding the apoplectiform seizure there had been vomiting. In 
Case II the patient had presented changes in character although there 
was no apparent disturbance in the general health. In Case III, 
disturbances of the intelligence had been noted for two months, the 
patient accusing her parents of wishing to do away with her by taking 
her lif a In Caae lY, the patient had become very excited and exalted 
for several days prior to the seizure and said she saw double. In Case 
V, there was repeated vomiting before coma took place. Finally, in 
another patient nervous tremor had been noted, while if in others pre- 
monitory symptoms are not noted in the case history it is because there 
was absence of necessary data at the time the patient was admitted 
to the hospitaL 

Therefore, prodromata are rarely wanting in the patient's history 
prior to the apoplectiform seizure. The classic vmters have espec- 
ially drawn attention to those immediately preceding the attack. 
On the other hand, Chantemeese has endeavored to demonstrate the 
importance of prodromata appearing long before the onset of the 
apoplectic manifestations, such as a change of character which has 
been noted in several cases before there was any manifestation of the 
affection either in the brain or lungs. Since all of these patients died 
sooner or later from tuberculous meningitis, it is rational to suppose 
that the previously appearing cerebral disturbances were dependent 
upon a meningeal tuberculous process undergoing its evolution. 
Consequently, various and very different symptoms such as headache, 
112 
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YomitiBg or change of character^ should cause the physician to be on 
his guard when a patient develops a sudden apoplectiform attack, with 
muscular resolution and intellectual disturbances which go with it and 
give rise to the clinical picture of an apoplectic seizura 

In Cases II and III, the attack occurred in the night When 
the patients retired for the night they appeared to be perfectly well 
and offered nothing abnormal. In the morning they were found in 
deep coma. Andral's patient presented all the typical symptoms of 
an attack of apoplexy; loss of consciousness lasted some twenty hours. 
Another patient was found in a state of stupor in the morning, with 
incontinence of urine and weakening of the intellectual faculties. 
Still another patient sat up in bed in the middle of the night proffering 
some incoherent words and then suddenly fell back on the bed in a 
state of coma. 

Finally in Case I, the onset of the attack took place in the middle 
of the night and in the morning the patient was f oimd in the dorsal 
decubitus, insensible to everything going on around him with eyes 
wide open and not appearing to hear the questions put to him. 
Muscular relaxation was general ; sensibility persisted but in a less- 
ened degree and the patient reacted when the skin was pinched. Besr 
piration was noisy although not stertorous. 

This clinical description, with certain variations, was present in 
other cases here reported. In one case hydrencephalic cries were 
noted, or the head and eyes were found in conjugate deviation; 
occasionally there was rigidity of the neck muscles so that the head 
could only be placed in its normal position with difficulty. In other 
cases muscular resolution was more marked on one side of the body 
and at the same time there were symptoms of facial hemiplegia. 
Finally^ in Case VII, the attack assumed a convulsive character — 
there was a true epileptiform seizure which was followed by a left- 
sided hemipl^a* 

Later on in the evolution of the process the clinical picture will 
vary somewhat according to the rapidity of the evolution of the 
affection and from this viewpoint these cases may be classified under 
three headings. In the first, muscular resolution r^nains complete^ 
stupor persists and becomes more profound, the respiration becomes 
stertorous, there is incontinence of both bladder and rectum, death 
Vol. IV, 8er. 81--8 
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taking place in coma in twenty-four to forty-eight hours (Cases 
I,V,VI). 

In the second group of cases, the patient appears to come out of 
his torpor but remains somnolent. One side of the body in hemi- 
plegia and contractures are occasionally noted. This hemipl^a 
rapidly decreases and may even disappear but during this time the 
general condition deteriorates. The patient develops loquacious or 
very restless deliritim in the evening and keeps up a ceaseless mut- 
tering of words. Bespiration becomes accelerated and labored, death 
taking place in from four to eight days. 

Sometimes life may be prolonged after the apoplectic attack. 
AndraPs case is an example. The apoplectic seizure resulted in 
paralysis of the right side of the body but disappeared in a few days ; 
the intelligence remained obtuse, there was mild delirium, the tem- 
perature went up and finally about a month later another attack of 
apoplexy occurred which resulted in death. 

Death is of course, the ultimate outcome, but may not occur for 
twenty-four hours, a week and exceptionally a month after the apoplec- 
tic seizura 

I shall now refer to the indications furnished by the temperature, 
pulse and respiration during the evolution of the apoplectic accidents. 
The temperature was studied in three cases (Cases I, II and IV). 
In Case I, it was 39.3°C. (lOl.S^'F.) on the morning of the attack 
and 41.2^0. (106.2T.) in the evening, a few hours before death 
occurred. The tuberculosis had been pyretic during its entire 
evolution, consequently the temperature of 101. 6 ®F. was in no 
way characteristic. 

In Case II, the temperature was 37°C. (98.6^F.) for two days 
before death while on the day the patient died it was 40.4^C. 
(104.6°F.). In Case IV, the temperature registered 38.4^C. 
(101°F.) two days before death and 40^C. (104°F.) on the day it 
took place. Only one conclusion can be made^ namely, that the tem- 
perature rises as death approaches. 

The pulse offers variable characters, usually being increased in 
frequency, sometimes irr^ular, small or even imperceptibla The 
respiration presents one constant phenomenon, namely frequency, 
which is usually at least forty respirations or more to the minute 
and Cheyne-Stokes rhythm is sometimes met with. Bri^y, respira- 
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tion is usually aocelerated, the temperature rises toward the end ai^d 
the pulse offers great differences in type, varying in character during 
the evolution of the process. 

The type of tuberculous meningitis under consideration may be 
primary or secondary. I^ the latter case, no matter what anomalies 
exist at the onset or during the evolution, the diagnosis will be made 
especially by ausculation and a careful general examination of the 
patient for Pott's disease, coxalgia, adenitis, etc A search for 
the tubercle bacillus in the sputum and an examination of the 
fundus oculi should always be made and will often give very valuable 
diagnostic data. 

Tuberculization of the meningitis should always be suspected when, 
in a phthisical subject, cerebral accidents supervene unexpectedly. 
However, it should not be forgotten that in cachectic tuberculous 
patients thomboses and emboli may develop which have nothing to do 
with tuberculous meningitis, and in this respect Hayem has recorded 
a fine exampla A tuberculous patient had seven or eight dizzy spells 
and died suddenly in the last one. At autopsy a thrombus in the right 
brachio-cephalic trunk was found which had been the origin of 
multiple small embolL 

After a certain age, the coexistence of cerebral softening with 
phthisis is not impossible, the following instance reported by Chouppe, 
being a case in point The patient had phthisis, and in his ante- 
cedents there was a history of sudden loss of consciousness which lasted 
for some time although the patient could give no exact data relating to 
it He recovered and the morbid incident left no traces. Eighteen 
months later the patient died from his pulmonary tuberculosis and at 
autopsy no trace of meningitis could be detected but there was a super- 
ficial cerebral softening involving the right sphenoidal lobe and the 
left frontal lobe at the level of the third convolution. The lesion was 
an old one, grayish in color. Microscopically the lesion was a pure 
softening of the brain. 

But it is the primary forms of tuberculous meningitis in the adult 
that especially give rise to much difficulty in the diagnosis particularly 
when the pn)cees assumes an irregular evolution. It often happens 
that the clinician maintaiiifl a prudent reserve and suspects the 
diagnosis rather ihan affirming it I will briefly consider some of the 
affections which can be mistaken for the apoplectic lype of tubercinlous 
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meningitis and will compare them with this process as it occurs in 
adults, whose onset is sudden and imusual and from this comparison I 
shall endeavor to extract some elements for a differential diagnosis. 

Cerebral growths present a number of symptoms which are com- 
mon to tuberculous meningitis — ^headache, vomiting, epileptiform con- 
vulsions, paralyses — and when during their evolution an apoplectic 
seizure arises, the difficulty may be great. But the apoplectiform 
paroxysms observed in cerebral neoplasms offer a short period of coma ; 
there is rather a progressive weakening in a limb than true paralysis. 
The patient rarely dies in the first attach and those that follow usually 
increase in intensity. Then too, in some cases the patients' ante> 
cedents will point to the diagnosis. He may have had ^rphilis, in 
which case an exostosis or gumma will naturally be thought of or a 
carcinoma operated on previously will lead to a probable diagnosis of 
secondary malignant cerebral growths. 

Brain abscess may also present an apoplectic phase, but there will 
be a history of fracture of the skull or otitis media, a more special 
localization of the i>ain and a low but progressive rise of temperature. 

Acute purtUent meningitis gives rise to headache, vomiting, 
delirium and dissociation of the pulse as in tuberculous meningitis. 
It has been known to offer an apoplectic onset But the cephalagia 
is very severe in acute meningitis and the temperature at the very onset 
of the process reaches about 40*^0. (104*^F.). 

Cerebral hemorrhage does not usually cause headache or vomiting ; 
the apoplectic seizure is followed immediately by a drop of two or 
more degrees of temperature below normal, while the consecutive 
paralysis is slower to retrogress than in tuberculous meningitis. 

Cerebral softening is preceded by prodromes, such as headache, 
and vertigo. Vomiting does not occur and the apoplectic seizure is 
incomplete. When the softening is the result of a thrombosis, the 
onset is slow, progressive, the seizure slowly becoming complete and 
sometimes the patiant feels it coming on. He is usually advanced in 
age with signs of arteriosclerosis. 

When the softening is the result of an embolus the heart will 
usually present lesions and generally the paralysis is right-sided with 
aphasia. Signs of visceral inf arctus are likewise present 

Meningeal hemorrhage arising during the evolution of padiy- 
meningitis can only be suq>ected during life on account of its extreme 
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rarity. The seizure ofiFers the same symptoms as tuberculous menin- 
gitis. At the most the distinguishing signs will be a weakening of the 
intelligence and a history of alcoholism, the most frequent cerebral 
condition met with in pachymeningitis. 

Tertiary cerebral syphilis may give rise to apoplectic symptoms 
when, for example, a gumma of a vessel is the starting-point of a 
thrombosis. The pathogenesis of the accidents can only be obtained 
from the patient's history, or if data are wanting the Wassermann will 
help should it prove to be positive. In syphilis, a gradual decrease 
of the right will be noted and the paralysis of one of the eyelids, or 
rather an impossibility to move it, than a true paralysis (Mereier). 

Apoplectiform cerebral congestion described by Trousseau may 
occur in acute alcoholism or following insolation. The characteristic 
odor of the breath in the former and the knowledge of the cause in the 
latter, will lead to the diagnosis. For that matter, coma is less deep 
in cases of congestion and the hemiplegia resulting is quite temporary. 

The comatous aecidenta may be attributed to uremia, especially 
if there be morbid changes in the kidney known to exist. But the 
coma of uremia does not give rise to true paralyses or contractures 
while the temperature is invariably very low. When the case is one 
of diabetic coma, the condition will have been preceded by gastrointes- 
tinal disturbances and especially dyspncsic accidents, convulsions and 
contractures are always wanting, while the examination of the urine 
is characteristic. 

Finally, general paresis and sclerosis en plaques may give rise to 
apoplectic seizures during their evolution which might be mistaken 
for the apoplectic form of tuberculous meningitis, but in the two 
former morbid processes the duration of the seizure is short while 
examination of the patient will easily reveal the causal affection. 

I need hardly insist upon the special gravity that an apoplectiform 
attack gives to the prognosis of tuberculous meningitis, and in two of 
the causes to be given, death ensued twenly-four hours after the 
seizure had taken placa In Case 11^ death occurred three days after 
the apoplectiform attack ; the meningitis was primary. On the other 
hand, in Oombaulfs case the meningitis was secondary to a Pott's 
disease and death took place nine days after the attack. 

As particularly serious symptoms I would mention a considerable 
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rise of temperature and stertor, whose apparition is invariably soon 
followed by death. 

There is nothing special to say as to the treatm^t excepting that 
when the slightest doubt exists as to the nature of the process or its 
possible syphilitic nature, an energetic antisyphilitic treatment should 
be giv^i without loss of tima 

Case I. — ^Male, cet. 25 years, admitted to hoepital Mardi 9. The 
family antecedents of the patient are replete with tuberculosis. The 
patient's father was tuberculous and died from hemoptysis; an aunt 
lost four children from meningitis* 

The patient takes cold easily in winter, has coughed for a year, 
but it has been especially during the past four months that the fre- 
quency in coughing has increased and the general state of health has 
been declining. There was an evening rise of temperature, profuse 
nocturnal sweating, quite marked emaciation and loss of strength. 
Has never had hemoptysis. 

Status praesens. — ^Voice hoarse, and weak. The larynx has been 
involved for about three months. Temperature: Morning 38.4^0. 
(lOO.S^F.); evening, 89.2°0. (102.8**^). Profuse expectoration 
of nummular sputum. 

Examination of thorax. — The ribs and clavicle project. Incom- 
plete percussion dullness in the left supra-spinous fossa. Inspiration 
and expiration notably weak ; the respiration is whistiing and sub* 
crepitant rales can be heard when the patient cou^s. There was 
the same incomplete dullness in front with many subcrepitant rales 
in the apices. 

There was incomplete dullness over the right infra-spinous fossa, 
with decrease of sonority down to the spine of the scapula. Respira- 
tion short and jerky, while over the supra-spinous fossa there was 
incomplete dullness and a weak respiration. When the patient 
coughed, large moist subcrepitant rales could be heard and after 
coughing the respiration became blowing. There was supplementary 
respiration at the right base. 

In front over the clavicular region there was incomplete dullness^ 
diminished inspiration and prolonged exspiration. A few subcrepi- 
tant rales when the patient coughed. The sputum contained quite a 
large number of tubercle bacillL 
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Treatment. — Calcium phosphate, 4 grams; cod-liver oil and 
creosota 

March 16. — ^Patient in good condition, coughs less. Allowed to 
get up during the day. But the temperature remained high, around 
89°0, (102^F.) or more in the evening, 38*^0. (100.8°F.) or more 
in the morning. Antipyrine two grama 

The patient's condition remained about the same although he 
seemed to gain strength, but on March 25 he complained of head- 
ache for the first time which had prevented him from sleeping. The 
pain was not severe. Evening temperature 39®C. (102^F.), morning 
88^C. (lOO.S^F.). 

March 26, — The headache continued although not more severe. 
The patient, who was intelligent, complained of prostration and loss 
of appetite. In the evening there was some vomiting, at first mucous 
and then bilioua Evening temperature 39.3°C. (103°F.), morning, 
88.4^0. (lOl'T.). Pulse 96, regular. No diarrhoea. 

March £7. — ^In the morning patient found in complete stupor. 
Temperature 89.3^0. (lOS^'R), pulse 112. The patient was lying 
on the back, eyes open and motionless. No unequalness of the pupils. 
Does not respond to questions. Sensibility persists ; withdraws limbs 
when pinched and shows evidence of suffering. 

Neither the limbs nor neck are stiff. No deviation of the head or 
eyes. There are occasional jerky movements in the limbs, more 
particularly of the arms which present slight contractions. These are 
the same on both sides ; no hemipl^a. 

The patient had slight epileptiform paroxysms during the 
entire morning. At noon there was complete coma. Bespiration 
became stertorous; incontinence of urine. Temperature 41.2^ C. 
(106°F.) at 6 P.M.; pulse frequent and very small. Died without 
change at 10 p.m. 

Autopsy thirty-six hours after death. Lungs. — The left upper 
lobe contained several cavities the size of a walnut, the surrounding 
parendiyma was infiltrated with granulations. In the right apex were 
some caseous cuneiform tuberculous masses with their base directed 
toward the pleural surface, with disseminated granulations around 
them. Simple congestion in the lower half of this lung. 

Liver weired 1920 grams, brown in color; does not look like a 
f at^ liver. 
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Kidneys hyperemic; no taberdes. Left kidney wei^ 215 grams, 
ri^t 190 gram& 

Heart very sligli^ enlarged. No valvular lesions^ no fatty infil- 
tration, no atheroma of aorta. 

BraitL — ^At the base of the right hemisphere at the level of the 
occipito-temporal convolutions exists a large superficial focus of 
softening, 10 centimeters long and about 5 centimeters wide; the 
arachnoid is adherent over this focus. 

On section the area of softening did not extend beyond the gray 
matter; it formed a reddish gelatinous mass, dotted in parts with 
darker spots which were almost black. However, in the anterior and 
external portion of the focus at the level of the sphenoidal horn, the 
softening involved the subjacent white matter. At the borders of the 
focus the pink tint faded away and the surrounding brain tissue was 
normal in consistency. 

At a corresponding point of the left hemisphere the meninges 
were slightly adherent to the subjacent parts to the extent of a twenty- 
five cent piece; the superficial part of the convolutions was alone the 
seat of commencing softening. 

There was little fiuid in the lateral ventricles. At the upper 
part of the right ventricle were some small (superficial erosions. 

In the large focus in the right hemisphere the meningeal vessels, 
especially the veins, were gorged with dark blood, while along their 
courses gray graulations could be seen contrasting distinctly against 
the vascular arborizations. The surface on the left lobe offered the 
same venous turgescence. Over both lobes the meninges were very 
thick and offered areas of slightly opaline hue but these did not adhere 
to the subjacent structures. When examined by transmitted light 
they presented several areas of gray granulations along the vessels. 
There was nothing special over the Sylvian fissure or the fronto- 
parietal convolutions. 

The branches of the posterior cerebral artery were examined in 
situ to ascertain if there was not an occlusion due to compression of 
the tuberculous nodules^ but the result was n^ative. Macro- 
ficopically the lesion was a focus of acute red softening. 

Microscopically the classic lesions of tuberculous meningitis were 
found. The pia was infiltrated with embryonal cells. There were 
numerous young tubercles around the vessels, their internal tunic 
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was thickened, in other words a tuberculous periarteritis and endar- 
teritis. The lymphatics were filled with embryonal cells. 

Sections made perpendicularly to the surface of the brain in places 
corresponding to the punctuated hemorrhagic areas seen in the gray 
matter, revealed numerous capillary hemorrhages. At some spots 
the artery giving rise to the hemorrhage could be seen in the center of 
the foci with its lymphatic sheath gorged with red blood corpuscles. 
The red blood corpuscles were contained in meshes of fibrin, the latter 
being distinctly granular in places. Somewhat more ref ringent spots 
which seemed to be granular bodies were disseminated irregularly 
in some of the sections. 

Case II. — Female, cet. 37 years, entered hospital July 22. The 
data obtained from the patient's sister were very vagua She had been 
ill for two years and certain changes in her character had been noted, 
although she continued her work. For the past year the menses have 
been suppressed. On July 21, she was foimd unconscious and on the 
next day she was admitted to the hospital in complete coma. The 
patient was quite stout and of a robust constitution. 

July ««.— Evening temperature 37°C. (98.6''F.), pulse 108, 
regular respiration, 39. Coma without stretor. Head rotated to the 
left, slightly inclined on left shoulder ; it can be brought to the median 
line with difficulty and as soon as released resumes its former posi- 
tion. The eyelids move, usually remaining half opened ; both eyes are 
deviated to the left The right naso-labial furrow appears to be less 
marked than the right ; the nose is slightly drawn to the left The 
lips are partially opened, but the lower lip does not drop. The lower 
jaw can be lowered with difficulty. Swallowing was difficult 

The left arm and 1^ execute a few spontaneous movements and do 
not fall when raised. The movements also exist, but to a less extent, 
in the right limbs. Tickling the plantar surface of the feet provokes 
reflex movement of the lower limb. Pinching the legs also causes 
reflex movements and complaints from the patient The right lower 
limb is extended and slightly contracted, the right upper limb is like- 
wise contracted, the forearm ia bent at a right angle on 
the arm, the four last fingers are flexed on the palm, the 
thumb extended on the index finger. There is some resistance 
when an attempt is made to extend or bend the forearm. When the 
limb is raised and left alone, it remains raised for a few instants, and 
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while in this position is the seat of slight tremor. The upper left 
limb is not contracted to the same extent and movements of extension 
and flexion are quite easy. Nothing in the heart ; abdomen distended ; 
a small violet-colored spot over the sacrum. 

July es. — Respiration 37 to 39. Pulse 102, unequal The 
head is not deviated to^ay. Eyes half opened ; nystagmus. Sensi- 
bility to pain preserved on lef t^ decreased, hut not abolished, on ri^t, 
when the right arm is raised it falls inert. There are some spon- 
taneous movements in the left limbs. Slight cyanosis of face; some 
oedema of the malleoli. 

One hour after the above notes were taken the right upper limb 
when raised fell slowly after remaining raised for an instant, as on the 
day previously, while one hour later it was again placid. The 
condition was the same in the evening. Pulse 120, very irregular. 
Very marked right facial paralysis 

July «^.— Respiration, 48; temperature, 40.4°C. (104.8^F.); 
pulse 108, very small, irregular, hardly perceptible; coma. The 
breathing was louder than yesterday, although not stertorous; the 
patient sighs occasionally. The right upper limb can be raised with- 
out resistance and falls in a state of placidity. The left upper limb 
offers some resistance wh^i raised and falls less rapidly. 

The reflex movements produced by tickling the plantar surface of 
the feet are less pronounced on the right than on the left The right 
pupil is more dilated than the left ; the face is cold, the lips cyanosed ; 
neck stiff; abdomen distended. The erythematous patch over the 
sacrum has sloughed in the center. The patient died at 1.30 p.m. 
following convulsive seizures of a few minutes duration. 

Autopsy, July g. — 81euU. Small ecchymosis under the peri- 
cranium over the right frontal bona On its internal aspect the 
frontal presents whitish areas with irregular borders, and over these 
areas on the external aspect of the bone the latter is more vascularized. 
The cerebral veins are filled with fluid blood ; the upper longitudinal 
sinus contains a recent clot. The cerebrospinal fluid is cloudy. 

The meninges of the under surface of the brain are thickened, 
opaque, especially in the median line and contain gray tuberculous 
granulations which are appreciable only on the layer covering the 
anterior subarachnoid space. The meninges of the under surface of 
the bulb, protuberance, especially on the sides, are very thick. The 



Digitized by LjOOQIC 



▲POPLBOTIO TUBSBOULOU8 MBinNQITIS 123 

pia at the bottom of the Sylvian fissures, espedallj the left, is also very 
thick. At the origin of the left fissure there is a grayish-yellow patch 
which appears infiltrated with pus. 

On ihe under surface of the frontal lobes especially the left, are 
purulent fibrinous exudates the size and shape of millet seeds with 
irregular contours and connected with each other by small whitish- 
yellow spots of the same nature. There is also a purulent thickening 
of the meninges on the imder aspect of the q>henoidal loba 

On other parts of the brain, the meninges are hyperemic and offer 
some rare fibrinous deposits along the course of the vessels. Nothing 
to note on sections of the brain. 

The internal surface of the dura of the cord is covered with very 
fine tuberculous granulations. There are likewise numerous granula- 
tions on the posterior aspect of the cord. 

Hypostatic congestion of the lungs which are free from tubercles. 
The other viscera are normal. 

Cass III. — Female, cet 32 years, entered hospital on April 1. 
The patient's mother stated that about two months previously she noted 
that her daughter's mind was affected although her general health did 
not seem changed. The patient accused her family of wishing to do 
away with her. Patient had always appeared to enjoy good health 
and never indulged in any form of alcohol 

On March 29, she was found at the foot of her bed unconscious; 
she did not open her eyes for about two hours^ Then she regained 
consciousness and spoke some words which could not be imderstood by 
those about her. For three days she remained in the same condition 
although no paralysis was noted. The hands, especially the left, were 
animated with little movements of prehension. There seemed to be 
cutaneous hyperesthesia. No stool was passed and she did not vomit. 
As her condition remained unchanged she was brought to the hospital 

When admitted the patient was in a stupor, the eyes open, pupils 
quite immobile and rather contracted ; light did not seem to affect her 
painfully. The head was strongly inclined to the right shoulder and 
when an attempt was made to straighten it pain was provoked, 
causing the patient to cry out It was difficult to place the patient in 
a sitting position. The cervical spine was very stiff. There had been 
no vomiting and the patient could swallow well. No paralysis of the 
limbs and when pinched each limb was quickly and forcibly with- 
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drawiL The sensibility appeared to be quite exaggerated, especially 
low down on the thighs, where the slightest pressure caused the patient 
to make a grimace. 

There was no cough and auscultation revealed nothing abnormal in 
the lungs. The abdcHnen was soft and otherwise normaL 

April 2. — ^No vomiting; speech has somewhat returned and the 
patient seems to understand. A happy ddirium has developed and 
the other symptoms persist with the same intensity. Death took 
place at 11 p.m. 

Avtopsy thirty-six hours after death. The meninges are thick and 
infiltrated. Here and there over the convexity and especially in the 
fissures numerous granulations of extreme tenuily were found on the 
vessels ; only two were of some size and these were on the under surface 
of the right posterior lobe. The ventricles were diluted and filled with 
clear fluid, while on the choroid membrane were numerous extremely 
fine granulations. The fornix of the brain was very softaied ; at some 
spots the perij^eral gray matter was softer than normaL The cord 
offered several distinct granulations. 

Both lungs were riddled with miliary granulations. Heart larga 
Oranulations scattered over the surface of the liver and spleen. Ko 
trace of tubercles was found elsewhere. 

Cass IV (notes conmiunicated by Dr. Bombault). — Female, art. 
14 years, transferred to medical section October 23. Patient's 
father died insane, mother in excellent health. 

The patient had been in the surgical section of the hospital since 
September 23, under treatment for a cold abscess of the neck due to 
spinal caries. During her entire stay there had been no symptoms in 
the nervous system, and it was also known that she had never presented 
convulsive seizures or coma. 

For the past few days the patient had been somewhat exalted and 
said she saw double, when in the night of October 23 at about 2 a.m. 
she suddenly sat up in bed, proffered a few incoherent words and then 
fell back in a coma. The interne on duty made the following notes at 
the time : Absolute loss of consciousness^ stertor and foam at the mouth. 
Relaxation complete on the entire left side and facial paralysis on the 
same side, rotation of the head and eyes to the right 

The patient made some automatic movements, passing the hand 
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over the right side of the face. The left eye was wide open while the 
right upper lid drooped. The pupils were widely dilated, equal and 
did not react to light 

The following morning the patient had recovered consciousness 
but she was still delirious and stupid. The left hemipl^a per- 
sisted without contracture. The left lung only was filled with large 
noisy rales. It was then that the patient was transferred to a 
medical ward. 

In the evening there was no trace of coma^ but the patient was 
stupid, replied to questions badly and appeared to have no idea as to 
what had taken placa Flaccid paralysis on left side; face markedly 
deviated to the right Temperature about normal. 

October 2Jf. — ^Movement has returned to a slight extent on left side. 

October 25. — Facial paralysis still persists, but the left arm and 
leg have r^ained their movements. Stupor less pronounced. The 
patient remembers that she was in another ward. 

October 26. — ^Facial paralysis much diminished. The uvula is 
deviated to the right but the velimi is not deformed. Speech distinct 

October 28. — Patient was restless all night ; tried to get out of bed. 
In the morning the skin was hot, the gaze somewhat bewildered and 
she replied badly to questions. In the evening, she sat up in bed 
the face animated and incessantly muttered words without meaning. 
Swallowing disturbed ; the cough is typical of paralysis of the larynx. 
Speech is often cut short by frequent inspirationsi Patient finds 
the name of objects shown her with difficulty. Axillary temperature, 
38.5°C. (101.4^F.). 

October 29. — Somewhat quieter, somnolent Skin hot Temper- 
ature, 37.5*^C. (99.4°F.) ; pulse 132, intermittent Cyanosis of face. 
Paroxysmal cough, respiration free, some loud breathing in right apex. 
Evening temperature, 38.4^^0. (101.2^F.); respiration 44; pulse 
so small that it cannot be counted. Somnolence more {nronounced. 
Cold sweat on face which is violet color. Noisy respiration. 

October SO. — General cyanosis. Very rapid respiration. Voice 
extinguished. Somnolenca Evening: Pulse 120; respirations 60. 
Extremities cold. 

October SI. — Cyanosis still more complete. Delirium less. 
Evening: Somnolence, automatic movements, incoherent words. 
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Temperature, 40^0. (104®F0, respiration 48, pulse cannot be 
counted. Death at 9.30 p.m. 

Autopsy on November 2. — Lungs. — Quite extensive broncho- 
pneumonia, but no granulations. Some caseous foci in neck due to 
tuberculosis of dorsal vertebrsB. At this level there was a pachy- 
meningitis but the cord was normal. 

Brain. — The entire region of the hexagon was occupied by a very 
dense greenish exudate in which the vessels and nerves were embedded. 
Behind, it extended on to the protuberance and flattened out the 
basilary artery in which a small clot was found. Then it extended 
on to the bulb and here the nerves were embedded in a pinkish colored 
exudate. The remainder of the pia was very vascular in relation to 
the more or less abundant exudate according to the regions. 

In the Sylvian fissures and along the olfactive bulbs were nu* 
merous granulations, usually small, lying along the vessels. The 
ventricles were not distended. There were no morbid changes in the 
brain other than a somewhat rosy tint of the cortex. 

Casb V. — ^Male, ost 17 years, entered hospital January 7. The 
patient was pale and thin and presented a swelling of the right knee 
which prevented him from walking. There was also a tumefaction 
over the internal condyle of the tibia. 

For several years the patient had had hemoplyses, nocturnal 
sweats and diarrhoea, while emaciation was progressiva On ausculta- 
tion a slight soufi9e could be heard in both apices with some large 
mucous rales throughout the rest of the lungs. 

Tumefaction of the abdominal, inguinal and iliac lymph-n^es. 
There had never been any cerebral symptoms in the patient's 
antecedents. 

Treatment. — Cod-liver oil, rest in bed, tonics. The patient im- 
proved somewhat, but on February 4, he was seized in the afternoon 
with repeated vomiting following which complete coma developed 
and from which he could not be aroused. 

The patient remained on his^back with the head thrown backward, 
the eyes turned upward and gave vent from time to time to the 
meningeal cries met witii in tuberculous meningitis in children. 

February 6. — The stools were passed involimtarily and the patient 
died on tlie following day at 1 a.ic. in deep coma. 

Autopsy thirty-two hours after death. The dura offered nothing 
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in particular, the arachnoid was thidc. The subarachnoid fluid was 
rather abundant, both in the sulci of the convolutions and ventricles. 
The pia was infected and the seat of tuberculous granulations. These 
granulations were scattered over nearly all the pia although thegr 
were in greater number in the Sylvian fissures where th^ were 
remarkably confluent They were dirty white in color and contrasted 
well against the infected membrana The brain was finely infected 
in the cortex which everywhere presented a grayish color tinted red. 

Granulations and caseous foci in the lungs. Caseous mesen- 
teric lymph-nodes, intestinal ulcerations. 

Bemarks. — ^Besides the anatomical lesions> there is a clinical 
feature in this case which I think should be noted. It is the abnormal 
form, if I may use this expression, of the meningitis whicdi killed the 
patient In fact he died in less than forty-eight hours after the onset 
of the accident On the other hand, this evolution, which was rather 
overwhelming to say the least, belongs to childhood and in young 
subjects death ordinarily occurs in the midst of convulsive seizures. 
Finally, although an abnormal amount of fluid was present in the 
ventricles, it has been shown long since by Piet that this lesion only 
exists in 50 per cent of the cases and is itself insufficient to explain 
death from cerebral compression in only about one case in eight 
In the case imder consideration the very advanced state of cachexia 
was probably the real cause of death. 

Cass VI. — ^Male, cet. 40 years, presented evidences of advanced 
pulmonary tuberculosis, entered hospital February 17. Since Janu- 
ary 7, last, the patient had presented symptoms of a right-sided 
sciatica ; the pain was intense with only temporary remissions and 
this only by the use of opiates. 

The patient was put upon the usual treatment for sciatica and a 
notable improvement was obtained which continued until April 14, 
on which day the patient was seized with an attack of suffocation, 
with general muscular resolution, stertorous breathing and froth at 
the mouth. Examination showed that the respiration was the Cheyne- 
Stokes type, coma was profound and the patient died the same day 
without regaining consciousness. 

Autopsy done on April 16, revealed, besides the pulmonary 
tuberculous lesions, a tuberculous meningitis vnih the superflcial 
disseminated foci, without any notable adhesions. The tubercles 
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were especially marked over the base, but they were not in large 
number anywhere. The ventricles were greatly distended with fluid. 

Case VIL — ^Male, est. 83 years, entered hospital on March 23. 
The patient was a very well-developed subject with a projecting 
chest He had never been ill, but for some time past he had indulged 
excessively in coitus and alcohol ; he has had a tremor for some tima 
He states that he has had two or three epileptic seizures, one three years 
previously which was very severe, and a milder one three months ago. 

On March 17 the patient was seized with an epileptiform attack 
with loss of consciousness, which lasted nearly an hour and it was 
then found that the entire left side was paralyzed. The patient was 
profoundly prostrated, indifferent to everything and vomited several 
times during the night A physician summoned found a paralysis of 
the left side, stertorous breathing and the eyes dosed. The patient 
was f redy bled at this time. 

When he entered hospital on March 23, the patient was in the 
following condition. He lay on his back, the head thrown slightly 
backward; stertorous breathing and complete leftrsided hemiplegia. 
He was unconscious of everything about him and only gave evidence 
of pain when the skin was pinched. The eyes were closed alid bleared 
and when forcibly opened there was a confused stara Pupils dilated. 
Difficulty in swallowing. 

The patient was again bled and calomel ordered. This condition 
continued during the following days. There were some convulsive 
movements on the non-paralyzed sida Carphology. Death on March 
26, at 11 A.M. 

Autopsy. — General purulent meningitis with false membranes and 
adhesions between the cerebral convolutions. Adhesions between the 
pia and brain. In the anfraotuosities and on the surface of the 
convolutions many tubercles were seen, and a large number were found 
in the Sylvian fissures. The internal surface of the ventricles rough 
and granular and they were filled with a large amount of cloudy fluid. 

On the rigJit, outside of the optic layer, was a blood-dot Uie size 
of a filbert in the midst of a small focus of softening. The white 
matter was spotted with fine red points. Quite numerous miliary 
tuberdes in the apices of both lungs, while two or three small ones 
were found in the kidneys. The liver was yellow, hypertrophied 
and fatty. 
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Cass VIII. — ^Male^ cet. 26 jeaxs^ emteondd lioq[>ital on March 2. 
Both parents diecTfrom i^thisis. The patient presented pulmonary 
tuberculofiis in the second degree. The affection b^an fifteen months 
previously. For the past two months he has also experienced pain on 
micturition and he has also passed blood from the urethra on several 
occasions. The urine contains albumin. 

March 11. — The patient was found in a state of complete stupor 
with weakness of the limbs on the left side^ incontinence of urine and 
decrease of the intellectual faculties. These symptoms increased 
during the three ensuing days. The right-sided hemiplegia became 
more and more marked^ while the left limbs also became paretic. 
There was a complete paralysis of the right side of the face and 
deviation of the labial commissure to the left Convergent strabismus 
of the left ^e. Both pupils dilated^ ei^ecially the right ona 

The prostration progressed^ the patient no longer replied to 
questions; he muttered continually. Sensibility was less, but never- 
theless was fairly well preserved. No convulsions or vomiting ; some 
diarrhoea. This state of affairs lasted three days. On March 14, at 
5 A.!!, there was an abundant hematuria and another at 9 a.m. Coma 
and delirium. Death at 11 a.m. It is to be noted that throughout the 
pulse was regular and varied between 72 to 84 pulsations per miuute. 

Autopsy. — The meninges were much infected, especially over the 
Sylvian fissures, and here they were thickened and so adherent that 
the fissures could only be exposed by the knif a On the convex snr* 
face and surface of the left frontal lobe over the first convolution, 
the meninges were very thick with milky patches towards the center. 
At this point there were a large number of submeningeal tubercles 
separated by numerous vessels along which much pus was seen. The 
meninges were very congested at this area. 

Sections of the brain made at this area revealed a focus of capillary 
apopler^ under the patches^ surrounded by distinct hemorrhagic 
dotSb AU this portion of the brain had undergone softening. The 
focus corresponded to the most thickened part of the meninges and in 
depth was two centimeters and two and one-half centimeters in dia- 
meter. Softening of the f ormix of the brain. Lateral ventrides 
distended with fluid. 

Lungs infiltrated with tubercles and small cavities in the apices. 
Tuberculosis of kidneys^ ureters and bladder. 
Vol. IV, Ser. 31—0 
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Oasb ek.— Male, CBt. 88 years, developed all the symptoms of an 
apoplectic seizure five days before being admitted to hospital Loss 
of consciousness lasted about twenty hours. After this he was para- 
lyzed on the right side, then delirium set in and the patient was brought 

to the hospital, at which time the following notes were made, on 
February 22. 

Face pale; delirium; limbs on both sides moved equally well. 
Pulse, 72; tongue good. Temperature normaL 

February «5.— Eighth day of the iUness, delirium persisted. 
Pulse hard but not rapid. Face expressionless. 

February H* — ^Intelligence almost restored, replies slowly but 
distinctly to questions. 

February «7.— Delirious again and for the first time the pulse 
was rapid. 

March 1. — ^Intelligence perfect, pulse rapid, temperature normal. 

M<wch S and S. — Completely dqKrious. Temperature 89^0. 
(102.4°F.). 

March 16. — There has been no change. Intelligence somewhat 
cloudy ; stupor. The pulse varied from day to day but averaged about 
75 beats to the minute. 

March 16. — The patient suddenly developed deep coma and 
appeared like a man with a severe apoplectic seizure. He died a 
few hours later. 

Autopsy. — The meninges covering the convexily of the brain are 
milky white, opaque and thickened and could be removed in one 
piece f rem the brain. The under surface of the left hemiq)here in 
its middle portion was covered by the same milky white meninges 
but the opaque portions were especially evident in the interval of three 
or four convolutions. The sulcus separating them had disappeared 
and the convolutions were adherent to each other. In the midst of 
the infiltrated thickened pia which united them were a number of 
miliary tubercles, while in the midst of the gray matter of the adherent 
convolution about a dozen tubercles were seen. The cerebral tissue 
surrounding them was very vascular and softened. 

The lungs presented miliary tubereulosis but no cavitiea A 
suppurating lymph-node was foimd and was related to an ulcer 
present in the greater curvature. Tuberculosis of the intestine^ 
mesenteric lymph-nodes, the liver, kidneys and spleen. 
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OONOLUSIONS 

From the foregoing cases I believe we may oondude that tuber- 
oulous meningitis in adults may, in some cases, assume a rather pecu- 
liar symptomatic aspect which deserves the name of the apoplectic 
form of tuberculous meningitis. This form of the process is more 
prone to be secondary but it can be primary and in the latter circum- 
stance the diagnosis offers much difficulty. 

Autop^ of these cases shows the presence of brain lesions as well 
as meningeal morbid changes. The former are usually inflammatory 
in character, but they may be likewise necrobiotic Bapid destruc- 
tion by necrobiosis or encepbalitis partially explains the sudden onset 
of the accidents which characterize the apoplectic form of tuberculosis 
of the meninges. 
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TRAUMATIC EPILEPSY 

By PAUL B. BOWERS, M.S., M.D. 

Neurop^diiatrist, United States Public Health Service, HoepUal No. 24, 
Palo Alto, California. 



Epilepsy due to traumatism is rdatively rare, although injuries 
to the skull, spinal column and other portions of the body are of fre- 
quent occurrenoa The opinion is current among the laity, and to 
a slight extent among some of the members of the medical prof ession, 
that epilepsy is often the result of traumatism. In securing the his- 
tory of the epileptic patient^ we are strudc with the great importance 
that is attached, by the patient or his relatives, to the alleged casual 
relationship which they attempt to establish between some injury and 
the development of this neurosis. Practically every individual has 
at some time during his life sustained an injury identical in character 
with the one cited by the epileptic or his friends as the cause of his 
diseasa It is no doubt in the hope of escaping from the supposed 
stigma of degenera<7 or defect that in the minds of the laity has 
attached itself to tiie disease, that traumatism is so often assigned 
as a causative factor. 

Besearch into relationship of trauma to epilepsy has established 
the fact, as said above, that traumatic epilepsy is a rare disease. 
When all the facts of head, spinal and other bodily injuries are col- 
lected, sifted and weighed, out of the collated medical data of the 
recent world war, a new light may be shed upon the traumatic types 
of epilepsy. The findings so far bid fair, however, to sustain the 
conclusions that have been drawn from former wars and from the 
observations that may have been made in hospitals for the insane, 
colonies for the epileptic, and experiences in the industrial world 
and in the usual practice of medicina The United States Public 
Health Service hospitals and other institutions engaged in caring 
for the eiok and wounded veterans of the world war, treat many epi- 
leptic patients who are attributing tiieir neuroses to trauma alone^ 
sustained during military servica 

This duty presents a problem calling for careful differentiation 
between traumatio epilepsy and hysteria, hystero-epilepsy and allied 
182 ] 
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pysdiopatfaic states. The matter of diagnosis will enter very largely 
into the question of payment of compensation to ex-soldiers. The 
status of traumatic epilepsy, therefore, aside from its medical aspects, 
has a new and yital sociological interest^ and will have for several years 
to come. 

The following is a very brief review of the most important data 
that have been collected by various authorities, and these point to the 
significant fact of the relative infrequency of true traumatic epilep^. 

Cowers in a study of 3000 cases of epilepsy, ascribed 108 cases, 
or 3 3-5 per cent, to falls or blows on the head. 

Wildermuth states that epilepsy is caused by traumatism in 8.8 
per cent of cases. This percentage is based on a study of 189 cases. 

Heeres gives a percentage of 4.2. 

English states that a study of 300 cases of head injury revealed 
the fact that twenty-one patients so injured developed epilepsy within 
a year. Of thesei, 7 cases were of the Jacksonian type. 

The studies of head injuries received in the Franco-Prussian war 
show that out of 8985 injuries to the head there developed but 46 cases 
of q>ilepsy. 

Spratling has observed, in a study of 814 cases of epilepsy in the 
male, that 8 1-2 per cent were due to traumatism, and in a similar 
study of 509 female epileptics he found 3 1-2 per cent were due 
to injury. 

He also made the observation that male epileptics offered a greater 
chance for surgical treatment than did cases among women. He 
makes a qualifying statement, however, in discussing traumatism as 
an etiological factor, which leads the reader to believe that the rela- 
tively high percentages of traumatic epilepsy are somewhat question- 
able. He studied a highly selected group in institutions, and this no 
doubt explains the fact that his percentages are slightly higher than 
those of other authorities. He states : ^^ It cannot be said that trauma 
was the sole cause of epilepsy in all cases, but it was unquestionably 
a contributing factor, when it did not act alona'' 

It will be well, for the sake of accuracy, to establish just what is 
m^nt by traumatic epilepsy. Certain definite factors are to be con- 
clusively proven before we are justified in classifying any case within 
this category. The following postulate is warranted: 

First. — The fact must be proven that the person never had, pre- 
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viotB to the injury, any epileptic equivalent, or any type of oonvulsion 
except posedbly in infancy, and then not after the age of two years. 

Second. — The predisposition to and the development of convul- 
sive attacks brought about by alcoholism, syphilis, hysteria, eclampsia 
and other convulsion producing conditions, must be ruled out; for in 
the ^event of injury to persons so predisposed the traumatism often 
serves but as a precipitating factor to bring to light the condition of 
epilepqr theretofore latent^ or as Gowers aptly remarks: ^^ The injury 
is but the spoik that explodes the powder." 

Third. — The injury itself must have been of such intensity as to 
produce at least momentary loss of consciousness, and evidence of in- 
jury to the skull, spine and body should be apparent, or a perfectly 
dear and reliable history should be established. 

Fourth. — The disease should have developed within tHe period of 
a year from the date of the injury, except in very rare cases. The 
more remote the date of injury, the more unlikely it is that the case is 
one of traumatism. The factor of time is the one that is least certain* 

With these conditions of the postulate established and the so-called 
idiopathic or symptomatic epilepsy ruled out, the diagnosis of trau- 
matic epilepsy is justified. 

For purposes of description} traumatic epilepqr may be classified 
into four types, to wit: 

Traumatic epilepsy of reflex origin, 

Jacksonian epilepsy, 

General epilepsy. 

Mixed forms of the foregoing types. 

TBAUMATIC BPILSPSY OF BEFLBX OBIGIK 

The term ^^traumatic reflex epilepsy'' is applied to that dass c^ 
cases in which there are periodic convulsive attacks due to the results 
of perif^beral injuries. This type is extremdy rare and practically 
the only statistics concerning it have been obtained from the records 
of the Franco-Prussian war and from the personal records of observing 
practitioners and surgeons. Siemerling states, in writing of such 
cases^ that they occur as the result of painful and adherent scars^ 
particularly in the region of the head and neck. He reports cures 
in such cases by the removal of the scars. The convulsive attacks 
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of thistypearesaidtobegeoieraly and they are often preoeded by ^une 
which have their inception at the site of the scar. Surgeons and neoro- 
psychiatrists of repute concur in Siemerling's conclusions. 

JAOESONIAN EPII.EPBY 

The Jackscmian type, as the name indicates^ has for its expression 
convulsive and spasmodic attacks of certain groups of muscles, the 
group of musdee affected corresponding to the area of cortex injured 
or irritated. It is usual for the Jacksonian type to become one of the 
mixed forma The convulsions gradually spread from one group of 
muscles, or the muscles of one limb, to the body muscLes in general. 
At first the convulsive attacks, when limited to a group of muscles or 
an extremity, are not attended by loss of consciousness. The spasms 
may be of a clonic or tonic character, or both, and last from a minute 
to an hour. The spasm may be attended by momentary loss of con- 
sciousness^ which is usually followed by headaches and short periods 
of aphasia. This type of epilepsy, like general idiopathic epilop^, 
is attended by a gradual process of mental deterioration and by the 
development of the usual epileptic character, if surgical procedure 
is not promptly instituted and the pathology removed. A cure by 
surgical intervention is by no means always effected, because the habit 
of periodic epileptic explosive action through the motor paths of the 
brain is established, or the equivalent of a tumor has been produced 
by the dilatation of the blood-vessels^ or degeneration of the cortical 
cells has taken place in the r^on of the injury. 

GENERAL TBAUICATIO BPHJBPST 

This form of epilepsy appears after injury to tihe head or spina 
There may or may not be fracture of the skull and the brain itself may 
show no gross signs of injury. The convulsions of this type of epilepsy 
are no different in their expression than those of idiopathic epilepsy. 
They come on at the outset of the disease, the convulsions are general, 
consciousness is lost, and the usual paroxysm of the grand mal type is 
observed. In about one-half of all cases the first attack of general 
epilepsy of the traumatic form, according to Bailey, develops within 
the first month. The disease doea not always express itself by the 
grand mal type of convulsion, but is occasionally shown by petit mal 
attacks^ psychotic episodes or epileptic equivalents, and impairment 
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of the general mental processes. It has been noted by some obserrera 
that the process of mental deterioration is more rapid in the traumatic 
types than in idiopathic epilepsy. Wagner states that the degenera- 
tion occurs about three times as rapidly. The psydiotic episodes have 
as their forerunners conditions of irritabilily, outbursts of anger^ and 
states of melancholy and depression* The epileptic temperament 
is soon developed. Sometimes there has been obserred^ as Kaplan 
has notedy the ^'explosiye diathesis.'' 

MIXED FOBMS OF THE FOBBOOING TYPES 

In the mixed iypes of traumatic epilepsy we have the character- 
istics of general and focal epilepsy. Botii types of symptoms may 
develop simultaneously, oi; either type may appear first The con- 
vulsions may begin as a Jacksonian type in some group of muscles 
or a limb, and spread through, the body in general, associated with loss 
of consciousness. There is a greater tendency toward the development 
of mental defect and psydiosis in the mixed type than there is in the 
focal form. The injury producing this type of traumatic epilep^ is 
one whidi destroys or badly irritates the cortex at some particular 
point in the motor area and at the same time injures the brain in some 
gross manner — possibly by laceration — ^but the evidences of the gross 
injury axe not always apparent 

PATHOLOGY 

The pathology in traumatic epilep^ depends on the kind and 
severity of the injury sustained. The skull may have been fractured 
by a fall on the head, a blow on the head by a blunt or sharp instru- 
ment^ or a bullet wound, all of which may produce depressions of the 
skull, splintering, the driving of fragments of bone into the brain 
substance, the tearing of the meninges attended by hemorrhage, the 
formation of exostoses, the development of cysts, the introduction of 
pus germs leading to abscesses, and the formation of scars which 
produce pressure. When the calvarium is opened we may find some 
of the conditions just mentioned. Often the meninges may be adher- 
ent, and growing down from them into the brain substance may be 
trabecule of connective tissua The cortical cells in the wounded area 
may be entirely destroyed and replaced by an increase in the con- 
nective tissue, or the nerve cells may have undergone various degrees 
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of degeneoration. In focal epilepsy the pathological findings are more 
characteristio and better localized than in the general types of trau- 
matio epilepsy. Bailey says^ concerning the pathology of Jacksonian 
epilepsy, ^^ If the cerebral lesion is sufficient to canse paralysis, that 
symptom can be very easily be understood by remembering that the 
injury to the cortes has injured or killed ^e cells which are the essen- 
tial factors in yoluntary motion. But why cells^ whether they do or 
do not retain the power of causing voluntary moTement, should from 
time to time become the seat of irritation and thus cause convulsions 
remains unexplained." 

THE TBEATMBNT OP TBAUMATIC EPILEPST 

Though the diagnosis of traumatic epilepsy is definitely estab- 
lished, there should be instituted medical as weU as surgical treatment. 
Oreat attention should be paid to the general measures of hygiene; 
there should be established habits of regularity of life; a moderate 
amount of outdoor and mildly energetic physical ezereisei, varying in 
accordance with the muscular development of the patient, should be 
prescribed. The bowels should receive careful attention to prevent 
constipation and the absorption of toxic products from the intestinal 
canal. The patient's mind should be diverted from consideration of 
himself and his trouble into avenues of interesting mental employment 
and general mental activities. After the performance of the indicated 
surgical operation the medical treatment must be thoroughly followed 
in order to establish a permanent cure or improvement. 

SUBGICAL TBBATMENT 

At first thought it would seem that the surgical treatment would be 
of a simple character, consisting in removing the source of irritation 
to the cortex by lifting up or removing the depressed fragments of 
bone, removal of foreign bodies and exostoses, cleaning out of old 
hemorrhagic clots, and extirpation, in rare instances, of portions of the 
diseased cortex. 

The matter is not quite so elemental as it seems, and certain gen- 
eral rules and details are to be observed if success is to attend the 
results of the endeavor. 

The surgical operation should be performed just as soon as possible 
after ^e definite diagnosis of traumatic epilepsy has been made. As 
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a rule it is safe to say that reoovery is unlikely in thoee cases where 
the offending oortioal irritation has been removed^ if the disease has 
existed longer than two years. There are a few exceptions to this 
general statement. If a <^st) has been slowly formed; if the blood 
dots have been very slowly organized into connective tissue, or there 
has been a slow growth of bony substance due to nature's efforts to 
repair the osseous tissues, there may finally, as the result of this 
endeavor on the part of nature to repair the injury, arise a condition 
equivalent to a tumor. In these cases one would be justified in operate 
ing, even though there has been a period of five years between the time 
of injury and the development of symptoms^ 

It is found at times that simply to remove a button of bone is suf- 
ficient to produce a cura Again, excision of the cortical tissue may 
be practiced if the area of irritation is definitely circumscribed. 
Great care must be exercised in localizing this area. 

Spratling states, apropos of the time of operating, that ^^ The time 
to operate is at once before the seal of chronicity is set beyond the 
possibility of removal. The more marked the indications of heredity 
as a factor in causing the disease, the doser the operation should 
follow the trauma, for the disease in sudi cases very soon be- 
comes ineradicabla" 

According to Oliver, " Statistics prove that operative measures 
should only be employed in traumatic cases in whidi there are 
localizing featurea'* 

Matthiolius states: ''The cases of traumatic and Jacksonian 
epilepsy show a larger percentage of favorable results than observed 
in general epilepsy, while the death rate after operation is mudi 
greater in general epilepsy than in cases in which the seizures 
are localized.'' 

L. Pierce Clark is in accord with the idea hdd by most of the 
neurologists and surgeons^ and concludes: '' Traumatic epileptics 
may be trephined when the injury is definitdy proved and stands in 
direct causal rdation and has existed not more than two years. The 
prognosis will then largely rest upon the degree of neurotic predis- 
position present The earlier trephining is resorted to after convul- 
sions begin, the better the prognosis." 

In discussing traumatic epilepsy Boswdl Park stated: ''Every 
case must be studied as a problem by itsdf • The only general laws 
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applying are those regarding the removal of peripheral or local foci of 
irritation and the destruction of paths of conduction which convey 
disturbing impulses." 

Da Costa says: ^^ Operations for epilepsy are distinctly disappoint- 
ing and rarely curative, and are indicated only in a very small propor- 
tion of cases. They frequently produce temporary benefit. They 
may save life, but they are not entirely free from danger, and 
occasionally leave the patient worse than before. The mortality, 
though snudl, is not inconsiderabla The actual number of complete 
recoveries is probably under five per cent. No case should be claimed 
to have been cured until three to five years have elapsed since opera- 
tion« Even after operation medical treatment and supervision should 
be exercised for a long period of tima" 

Brewer in writing on this same subject says: '^ The concensus of 
opinion among neurologists and surgeons at present seems to be that 
operations are indicated only in recent cases, within one year after 
the injury, in cases in which general epilepsy has followed, and in 
cases in which the atta<^s are of a purely focal or Jacksonian type, 
especially if an injury has preceded and corresponds to the motor 
center presiding over the muscles which are the seat of convulsive 
movements. The reason that the operation does not give permanent 
relief in cases of long duration is explained by the theory that the 
epileptic habit has become established, or that cortical d^eneration 
has taken place which relief of superficial irritation does not remova" 

The percentage of cures following surgical treatment varies with 
the different authorities. Matthiolius reports out of 258 cases of 
operations for Jacksonian epilepsy that 20 per cent were cured, 
though their cases had been observed for a period of three years only, 
and 18 others had only been observed for one year; 15 per cent were 
improved; 56 per cent were unimproved, and 13 per cent died. 

Brown reported that 13 cases were cured, 9 improved and 8 un- 
improved, in 80 operations performed for the relief of trau- 
matic epilepsy. 

Starr operated 29 cases, with the following results: 10 cured, 6 
improved, 11 unimproved, 2 died. 

Keen remarks: ^^ When traumatic epilepsy has once been estab- 
lished there is less chance of operative relief,'' and he describes in his 
text on surgery a case in which the cortical lesions could easily be 
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separated from a ballet that had been boned just under the surface. 
But he found that removal of the initial sources of the disturbance 
did not lead to a cura He further states: '^ Nevertheless^ in cases of 
traumatic epilepsy it can be definitelj stated that should the attach 
present any focal symptom the pati^it should be operated (m after the 
first occurrence, for the likelihood of operative relief dimiuishefl 
rapidly with long continuance of symptoms; further, that even thou^ 
the attacks are not completely and permanently stopped by the opera- 
tion, they are apt to be lessened in severity and their interval prolonged, 
provided the operation discloses some lesion which can be removed, 
as adhesions, a depressed fragment of bone, or a foreign body." 

The patient whose history is cited here was operated on by ihe 
writer at the Indiana Hospital for Insane Criminals^ at Michigan City, 
Indiana, five years ago. 

CLINICAL HISTOBY 

The patient^ white, male, thirty-five years of age^ was committed, 
in 1916, to the Indiana State Prison for murder. Ninety days before 
his incarceration he attempted suicide by shooting himself in the left 
side of the head, above and in front of the ear. When the patient 
regained consciousness some five hours after the shooting, he found 
himself in jail with his head bandaged. The wound to his head was 
dressed several times by the jail physician during the period of his 
trial, and at the time of his commitment to prison the wound to 
the scalp was completely healed. During the usual entrance exami- 
nation, palpation over the site of the self-inflicted wound revealed 
only a very slight depression, the surface of which was uneven and a 
little roughened. The medical records of the jail referred to the 
wound as superficial and unimportant, and as having been made in 
an attempt at suidda 

After the patient had been in the prison for a period of six weeks 
he came into the prison hospital requesting relief. He gave a history 
of having had a dizzy attack the day before, followed by twitdiing 
and jerking of the right little finger, hand, arm and leg. These 
paroxysms occupied about five minutes' tima Following ^e con- 
vulsive attack of these members, whidi the prisoner carefully watched, 
he went into a period of unconseiousnesa which, according to the 
onlookers, was attended by violent contractions and jerkings of the 
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body, chewing of the tongue^ frothing at the mouth, with the exhibition 
of bloody saliva. The patient absolutely denied ever having had such 
attacks before in his life. He was placed in the prison hospital for 
a period of three weeks' observation. During this time the patient 
had five convulsive attacks, which always commenced by a twitching 
and spasm of tihe little finger of the right hand, spreading to the arm, 
leg and f aca When the face muscles became involved the patient 
uttered the usual epileptic cry and lost consciousness. At this time 
the body became involved in general convulsion. The convulsive 
attad: after loss of consciousness usually lasted about one and one- 
half minutes. The period of time between the first twitdiing of the 
little finger and the grand mal attack was about five minutes, and 
during this interval the patient talked to the hospital staff in a 
rational manner. The patient was again carefully examined neuro- 
logically and it was ascertained from his relatives that he had never 
before suffered from epilepsy. The site of the injury to the head was 
again examined, but revealed only a slightly roughened depression, 
the scar tissue of the scalp being of such a character as to interfere 
with determining just how much damage was done to the bone beneath. 
The prison hospital was not at that time equipped with satisfactory 
apparatus so that a skiagram might be made of the skull, and the 
patient could not be removed from the institution. 

After the fifth attad: the patient was operated. A trephine 
operation was performed at the site over the middle of the Bolandic 
area. The scalp at this point was veiy hard to incise, due to the 
presence of scar tissue. On clearing away the scalp there was re- 
vealed a Y-shaped crack in the outer table, and at the center of the arms 
of the Y there was a slight aperture of irregular shape, about an eighth 
of an inch in diameter, in which there was a foreign substanca A 
button of bone was removed, and there was found to be penetrating the 
inner table of the skull a badly misshapen and flattened twenty-two 
calibre bullet which had been pressing down upon tihe brain and its 
coverings. The bullet was firmly fixed in the bone and adherent to 
tihe dura. There was some evidence of sli^ti pial hemorrhage. 
Great care had to be exercised to effect the separation of the roughened 
button of bone with its imbedded bullet, from the dura. The meninges 
were slightly torn in effecting the separation. The wound was sur- 
gically dosed. ^ 
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The patient made an uneveatful leoavery from the operaticHL 
Five years have elapsed since it was performed, and there has been no 
recun^ence of any symptoms of epilepsy, and the case may be regarded 
as entirely cored. 

CONOLTTSION 

The writer considers this a typical case of tramnatic epilepsy, 
all other factors having been ruled out The area of the cortex 
involved was circumscribed and very definite. The injury was recent, 
and therefore the period of cortical irritation was relatively short, 
and the epileptic habit of explosion had not been firmly established. 
With the prompt removal of the foreign substance a complete cure 
was effected. 
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EOSINOPHILIC PLEURISY* 

By a P. QRABFISLD, 1U>. 
Boston, Man. 



Thx paucity of reports in the literature dealing with pleural 
effusions containing a large number of eosinoi^eB is the reason for 
reporting in detail two cases which have been followed for a period of 
five years. 

The first report of pleural effusions of this nature was that of 
HarmseiL^ Both cases reported by him had an hemorrhagic effusion, 
the first of insidious onsets the second as a sequelum of stab wounds 
of the thorax. In both cases the ri^t side was inyolved; early 
thoracentesis yielded a relatively low percentage of eosinophilee later 
rising to 39 per cent» and 79 per cent, respectively. His second case 
showed a moderate eosinophilia in the peripheral blood, amounting 
to 9 per cent thirty-four days after the injury. S^lein,^ under whose 
direction Harmsen reported his cases^ added another case and drew 
the conclusi(m from these three cases that the eosinoi^es were 
leucocytes that had ingested hemoglobin and that this accounted for 
the late increase in eosinophiles in the peripheral blood and in the 
pleural fluid. In Klein's case the first count in the blood was 12.5 
per cent gradually rising to 40 per cent Both thoracenteses whidi 
he reported contained about 75 per cent eosinophiles. His patient 
had a hemorrhagic effusbn as a part of a general sepsis fol- 
lowing an operation for hemorrhoids. Autopsy showed a beginning 
effusion of the left pleural cavity as well as the right but offered no 
further data as to the nature of this process. Independently of these 
two reports^ Widal and Bavaut ' described this condition, mentioning 
in the course of another study that they had observed three cases, two 
of which were tuberculous. One of the latter had been in the tropics 
and showed an enlarged liver and general adenopathy. Curiously 
enougji this patient showed the smallest eosinophilia of these cases. 

• From the Medical CUnic ol the Peter Bent Brighun Hospital, Boeton, Maae. 

^iinam HarmacPi Inang. Diaa., Borpat^ 18S4. 

< Klein, 8., Cmtr. f. Med., 1S09, vol. xz, p. 07. 

•F. Widal and Bavaiii^ C. B. Boo. Biol, Paris, 1000, vol. bd, p. 648. 
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Of tli6 remaining two caaee^ one was frankly tabercolous and 
the other po6t-1>yphoidaL They note that the fluid from theae caaea was 
unusually tozia Guinea pigs given 20 cc. intnq^eritoneally died in a 
few days of a fulminating peritonitis in which no organisms could 
be demonstrated. Of the pigs given 12 ccy only the <me injected with 
the fluid from the lyj^id patient lived and this animal showed 
no evidence of tuberculosis when killed. These are the only detailed 
reports that we have found in the literature, althougji the condition 
is mentioned in most text-books of diseases of the chest Norris and 
Landis comment (m the frequency of hemorrhagic effusicm in this type 
of pleuriqr. 

Brief histories of our cases follow: 

J. L. L.y white, male, age 24, was admitted to the Surgical Service 
of the Brij^iam Hospital (Surg. Na 5469) on September 27, 1916, 
with the complaint of pain in the right back and in the front of the 
abdomen. His family history and habits are not of importance^ 
He is single and his occupation is that of a mechanic in an automol»le 
garaga Fast history: He apparently had an attack of pleurisy a few 
years before; farther details were not obtainable from the patient 
His best wei^t was 146 poundsayear and ahalf ago; present weight 
186 pound& The patient dates his present illness from three days 
ago, at which time he was seized with a rather sharp pain in the back 
of his right chest About four hours after the pain began, it shifted 
around to the front of the abdomen and finally seemed to localize in 
the right lower quadrant^ gradually increasing in intensity and being 
most severe when he iock a deep breath. It was severe enough to 
make the patient stop work and go to bed. 

He has had no nausea, vomiting, or gastric disturbances^ although 
his bowels have not moved for two days. There have been no urinary 
disturbances; no swelling or tenderness in the abdomen. The patient 
states that the attack of pleurisy two years ago was precisely similar 
to this one. 

On physical examination ^e patient is a fairly well-developed 
and well-nourished yoimg man lying quietly in bed. The skin is 
moist and hot but shows no eruptions or other lesions. The head, 
mouth, and pharynx are negative. The thorax is well-formed, ex- 
pansion is good Bjod equal on both sides. Over the ri^t bade from 
the angle of the scapula extending around to the front of the chest, 
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there is almost flatness on percuflsioiL Over this ajrea the breath 
sounds are slightly diTninidied and expiration is slightly prolonged. 
ThoToioe soundsover this area are bronchial in character. Just above 
this dull area there is a slight hyper-resonance and the left chest is 
hyper-rescmant throughout. No rales are heard. Eroenig's isthmus 
is not narrowed. No suecussion sound is made out^ no metallic 
tinkling and no coin sound. 

The apex impulse is not seen, but is felt 1 cm. outside the nipple 
line on the left There is no precordial bulging, and no thrilL 
The relative cardiao dullness corresponds to the P. M. I., 9.6 cm. to the 
left of the mid-sternal lixie, and is apparently at the right sternal 
margin on the right It extends upward into the second spaca 
Both sounds at the apex are dear and regular. The pulmonic 
second sound is greater than the aortic No murmurs are heard. 
The pulses are equal, regular syndmmous^ of good volume and tensicHL 
Blood-pressure: Systolic 110, diastolic 90. The abdomen is quite 
negative^ except for sli^t pain on deep palpaticm over the right lower 
quadrant Bectal examination was negativa Aqpiration was done 
twica Bloody fluid was obtained both times. 

On September 28th, patient was transferred to the Medical Ser- 
vice (Med. No. 5368). On September 29th, it is noted that the rigjit 
chest in front is flattened and expansion is not as good as on the left 
and the intercostal spaces in the lower half and in the axilla are full 
when the patient is in a sitting position. Over the ri^t chest tactile 
fremitus is somewhat diminished over the upper part and present over 
the lower when the patient is in a sitting position. There is good reso- 
nance over the right apex from the right clavicle to the fourth space be- 
low which there is duUnees merging with liver dullness^ Over this 
area breath sounds are distant but rather bronchial in typa Similar 
signs are found from the mid-scapula to the base behind, except at 
the extreme base, where there is a definite bronchial breathing and 
egophony. No rales are heard. The dullness in the back does not 
shift with change of position. It ext^ids through the axilla to the 
anterior axillary line, but does not go beyond this. About the region 
of the anterior axillary line and the lower part of the chest in front 
the dullness and flatness shifts with change of position. In the ri^t 
axilla may be heard scratchy sounds suggestive of a friction 
rub. The character of the resonance over the front of the chest 
Vol. IV, Ser, 81—10 
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and eBpecially over the right of the chesb whaa the paideut is 
lying down suggests air as well as fluid in the pleural cavity. There 
is no Ghrocco sign. Patient's temperature is 101. By October 6th, 
his temperature remains about 99, pulse averages 70, respiration, 20. 
On September 29, thoracentesis of 430 ac. was performed and bloody 
fluid obtained. Since then patient's signs have changed but little. 
However, by October 6th they seam to be somewhat lesa White 
count is 8400. Fluid obtained from the chest did not coagulata 
Specific gravity, 1014. Albumin 8.4 per cent Guinea pig gave no 
evidence of tuberoulosia On October 7th, the signs of re-accumu- 
lation of fluid have become marked, but it was thought best not to tap. 
X-ray examination showed presence of fluid. On Octoben 17th 
patient showed no change in signs. Grocco's sign had become positive. 
The amount of fluid has not increased. On October 21st patient's 
temperature showed a tendency to rise and on the 22nd he was put 
back to bed. He continued to have pain in the side, signs had 
slightly increased and the evening temperature of the 22nd was 102. 
On the 22nd 1300 cc of bloody fluid were withdrawn. Just before 
this his white blood count was 13,600. Smear of the chest fluid 
showed a marked eosinophilia. This fluid showed 367,000 red ceUs^ 
4000 white cells, hemoglobin 6 per cent, albumin 4 per cent, cultures 
negative. Guinea pig negative for tuberculosis. Differential : Neutro- 
philes 3 per cent, lymphocytes 19 per cent, eosinophiles 77 per cent. 
Mast cells 1 per cent On October 23rd his white count had dropped to 
10,000 and the signs had diminished. The X-ray examination at 
this time showed evidence of thickening of the pleura in the lateral 
aspect of the chest but no evidence of consolidation. Costophrenic 
angle was clear. The patient continued to improve, his temperature 
gradually became normal. "No evidence was found of intrapi^dmonary 
process. Urine was negativa Hemo^obin cm entrance was 60 per 
cent Bed blood count 2,940,000. White blood count 7280. The 
smear at this time showed 1 per cent, eosinophiles. On October 23rd 
hemoglobin had risen to 90 per cent with a white blood count of 
10,000. Smear showed 4 per cent eosinophiles. Wassermann and stool 
were negative. Patient was discharged apparently well on Kovember 
24, 1916. A year later he returned to the Out<loor Department and 
showed no traces of his former pleurii^ on examination. We heard 
from him in February, 1921. He is working outside of Boston, 
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has been perfectly well without c(»nplaiiit8 of any kind sinoe 
hia discharga 

E. J. F. (Med. No. 5382), white, male, married, age 48, was 
admitted to the Surgical Service on August 18, 1916. Discharged 
on September 9, 1916. Be-admitted to the Medical Service on 
October 1, 1916. On the Surgical Service he was admitted with the 
diagnosis of acute cholecystitis and cholelithiasis. Oholecystectomy 
was done on August 18th and the patient made an uneventful recovery. 
Family and past histories are of no importance save for evidence of 
ohionic cholecystitis. Best weight 178 pounds, twenty-five years 
ago, present weight 156 pounds. Since patient left the Surgical 
Service he has been slightly bothered by shortness of breath and pain 
in the lower right chest on taking a deep breath. He has no cough 
or night sweats, but returns because of this discomfort He believes 
that this b^an just before he left the Surgical Service. One day 
he had a bath in bed in a comer of the ward and was chilled, he 
believes^ by an electric fan which was necessary on account of the 
heat Soon after he was discharged and a few days later this pain 
came on suddenly. His pain increased at first and then grew less. 
He has been slightly short of breath and has a heavy feeling in the 
right chest Physical examination shows a well-developed fairly 
well-nourished man of large frame lying quietly in bed with no appar- 
rent discomfort Skin is clear. Bespiration quiet and deep. Head 
is negativa There is no adenopathy. Thorax is well-developed. 
Expansion is much better on the left and at the end of expiration 
the right chest seems slightly more bulging, than the right Heart: 
Left border of cardiac dullness is in the sixth space, 11.5 cm. to the 
left of the mid-sternal line and upper border is in the third spaoa 
It is not enlarged to the right where cardiac dullness is apparently con- 
tinuous with the dullness of the lower chest Apex impulse neither 
seen nor felt Action is regular and slow. Sounds are of good 
quality, no murmurs heard* Betrostemal dullness is not increased. 
Vessel walls are not palpable. Pulses are of good quality. Blood- 
pressure, systolic 120, diastolic 80. Limgs: The 1^ lung appears 
to be clear. When the patient is sitting up there is a good resonance 
over the upper part of the right chesty dullness below the third space 
in front On lying down the dullness begins in the fourth space. 
This dullness quickly changes to flatness, over which breath sounds 
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are diminiflhed and theoi absent No riles are heard. Poeteriofly 
there is resonance at the right apex. From about two fingers' breadth 
below the angle of the scapula posteriorly there is at first dullness 
which quickly changes to flatness which extends to the right base 
around through the ri^t axilla with the same signsas in front. Over 
this area tactile fremitus is absent, bireath sounds are diminished 
or absent and just ahove it there are a few moist rales. A few moist 
coarse rales can be heard between the spine of the scapula and the 
vertebral column in the large bronchi. These change quidly with 
respiration, but do not entirely disappear. There is slight tenderness 
over the ri^t costal margin in front and over the scar of ^e cholecys- 
tectomy operation of six weeks ago. The abdomen is n^ative. On 
October 3rd, patient waa tapped and 1800 cc. of dear straw-colored 
fluid withdrawn. Albumin 5.5 per cent, smear showed polynudears 
3 per cent, small lymphocytes 61 per cent, endothelial also 1 per cent, 
eosinophiles 19 per cent, cultures and pig were n^ativa On 
October 7th no pleural friction could be heard but a curious resonance 
developed over the ri^t back just below and to the outside of the 
angle of the scapula where the note suggests Skodaic tympany. No 
rales are heard although breath sounds are somewhat diminished and 
troice seems distant Tactile fremitus is diminished also over 
the ri^t back. The curious resonant note is probably caused 
by air in the chest This was not noticed, however, immediately 
after tapping althou^ the air was probably admitted at this tima 
Patient feels weU. X-ray shows partial piieumo-thorax and a 
partially collapsed lung. Patient is running no temperature and 
wishes to go home and so is discharged on October 7iL Urine is 
negativa Wassermann is negativa Blood on October 1st showed 
hemoglobin 72 per cent. (Sahli). Red blood count 3,600,000. 
White blood count) 13,200. Smear shows polynudears 60 p^ cent., 
lymphocytes 30 per cent, large mononudears 5 per cent, eosinophiles 
5 per cent The patient continued an uneventful convalescenoa In 
a letter of March 18, 1921, the patient describes himself as quite 
without further symptoms referable to his pleurisy since his discharge 
from the hospital. An X-ray, taken September 29, 1921, shows 
slight pleural thickening on the right, but is otherwise normal 

These two cases of pleural eosinophilia form about 1 per cent 
of the oases of pleurisy with effusion se^ in this dinio in the past 
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eight jeara It ia of interest to note that of the eight casea reported 
in more or less detail only two are of proved tuberculous origin. 
The fact that one occurred in the course of typhoid fever and one 
incidental to an operation for cholelithiasis seems an interesting 
though hardly significant factor. Neither of our cases showed a 
marked eosinophilia in the blood, though in both cases the percentage 
of eosinophiles was increased. There was no evidence that either 
had any parasitic disease; the one lived all his life in the United 
States while the other though bom in Germany has never been out of 
the north temperate zona 

It does not seem justifiable to speculate about the possible etiology 
of such an exudate except to point out that Klein's explanation of this 
phenomenon will not suffice inasmuch as our second case did not have 
a sanguineus effusion. It does seem that this condition deserves 
further study in relation to other types of pleural exudates. 
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REPORT OP THREE CASES OP AMENORRHCEA OCCUR- 
RING IN INSANE PATIENTS AND CLEARING 
UP UNDER GLANDULAR THERAPY 
By L. D. HUBBARD, M. D. 

St Elusabeth's Hospital, Washington, D. C. 



Thbsb three cafles are presentedy not with the idea of proving any 
hypothesis concerning the treatment of endocrine disturbances) but 
merely to provide additional data on a subject still in its experimental 
stages. The women studied were all patients in St. Elizabedli's 
Hospital (Government Hospital for the Insane), Washington, and 
were diagnosed dementia precox. I shall give a brief report of each 
one, touching upon the history, tlie treatment, the physical results and 
the mental condition at the time of writing (July, 1921). 

The first case is that of a woman twenty-three years old on 
admission to this hospital March 13, 1915. Two brothers were 
alcoholic The family history was otherwise negativa Her birth 
and early development were normaL Puberty occurred at tlie age of 
fourteen and menses were bi-weekly. At twenty-one she married and 
one year later had an instrumental delivery with severe cervical 
lacerations. Although the child appeared normal it lived only nine 
days. The patient had frequent hemorrhages and after four months 
she was treated with tampons. She became pr^nant again and had 
a normal delivery in the hospital February 27, 1915. Eight days later 
she developed a psychosis, was taken to a private sanitarium, and on 
the thirteenth of March was brought hera Her condition on admis- 
sion was such that complete examination was impossible "No gross 
abnormalities were discovered and a pelvic examination was not done. 
Laboratory examinations were negative. For about four years she 
continued excited, was assaultive, destructive, attempted to run away 
and masturbated excessively. During this time she never menstru- 
ated. In the simmier of 1919, however, it became apparent that the 
degree of excitement varied at different times^ in a monthly cycle — 
two weeks extreme excitement and two weeks more normal behavior. 
In the fall of that year psychoanalytic treatment was begun and there* 

160. 
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was marked improyemeoit. A gynecological examination done abont 
this time showed no gross pathological condition and on January 22, 
1920, she was pat on glandular therapy, receiving ten grains of corpus 
luteum preparation in tablet form three times a day. A month later 
(February 19, 1920) the dosage was changed to five grains four times 
a day but as there were no apparent results this amount was doubled 
on the fourth of March. On the thirteenUL of March, while at the 
height of an excited period she picked plaster from the wall and 
inserted it in her vagina. For two days she menstruated freely, for 
the first time in five years. Medication was continued and on April 
16 there was a very dight flow of blood. This occurred again on the 
nineteentL A normal three-day period b^gan April 27, during a 
quiet interval. Medication was decreased on May 6, 1920, and she re- 
ceived five grains three times a day. The next period occurred May 30 
and the next June 30. A suggestion of reversion to tbe interval of her 
girlhood then appeared for she menstruated July 17. A series of 
normal intervals followed and then a shortening again: August 14, 
September 12, October 12, November 7 and December 1. From this 
time to date l2ie notes show that she has menstruated regularly 
although the medication was discontinued in July, 1920. Her mental 
condition has improved markedly and she has had only one severe 
excitement since December, 1920, but the improvement was very 
noticeable for some time before organotherapy was instituted and she 
received pc^choanalytic treatment coinddently. 

The second case is that of a single colored woman who was admitted 
to this institution October 12, 1918, at the age of thirty-six. She 
gave a history of having been a very delicate child, suffering with 
frequent attacks of '^grippe" and '^sore eyes.'' Her psychosis had its 
onset two years before admission, subsequent to the death of her 
mother to whom she had always been devoted. Date of puberty is not 
recorded but the patient states that she did not menstruate for a 6>uple 
of years before coming here. On admission she was quiet and indif- 
ferent, had vague delusions of persecutioiL She weighed ninety 
pounds and was five feet, three inches tall. Pubic and axillary hair 
were abundant and there was hypertrichosis of nipples and chin. 
Mammse were undeveloped but nipples were large and erect. Gyneco- 
logical examination showed elongation of the left labium minor and 
darkening of the mucous membranes. Hy^men was unruptured. 
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uterus was small but in good position, cervix hard and long. All other 
examinations were negativa According to the patient^s statement she 
menstruated slightly once during her first few months here but this is 
not substantiated by nurses' or j^ysicians' notes. Her physical 
condition improved until February 15, 1920, when she developed a 
cough and was suspected of having an incipient pulmonary tuber- 
culosis. In July, 1920, she was found to be very anemic An X-ray 
of the lungs showed an old healed lesicm and the cough had 
disappeared. In August it was discovered that she was trying to 
starve herself. She weired 78 pounds^ had tremors of extremities 
and f aoe^ pulse rate 120, very feeble, thyroid enlarged. She was tube 
fed twice daily and gained slowly, reaching her greatest weight, 101 
pounds^ in January, 1921. On November 1, 1920, organotherapy was 
begun. On the advice of Dr. N. D. 0. Lewis of the pathology depart- 
ment of this Hospital, who kindly examined the patient and supplied 
the dried glandular substance which was used, she was given one grain 
of adrenal substance and one grain of ovarian substance three times 
a day. As it had to be given with the liquid through the nasal tube^ 
it is probable that she never received the full dosaga She weired 
ninety pounds at this tima Mentally she was full of delusions of 
persecution of a sexual character and she had both auditory and visual 
hallucinations. She would never explain why she would not eat 
Two weeks later her dosage was increased so that she was given mx 
grains of each of the gland substances per day. On January 30, 1921, 
she menstruated — ^her first free menstrual period for four years. 
Medication was continued and another period occurred February 18. 
The next period was on the fourteenth of March and one more occurred 
in ApriL For three weeks in April and May she ate but refused 
medication. She ceased eating as suddenly as she began, however, 
and for llie past two months has been given her powders, but there 
has been no menstrual flow since ApriL^ Her weight has fallen 
again to ninety-three poimds and her mental condition shows 
no improvement. 

The third case is that of a married colored woman who was 
adn:utted here February 13, 1920, in her twenty-fourth year. She 

^ Since this mbnuscript was eubmitted for pubUcation patient baa begun to 
menatmate regularly. 
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developed normally and was a healthy, bright child. Puberty occur- 
red at thirteen and she menstaruated freely at twenty-eight day 
intervals. When she was seventeen she married and had two full- 
term deliveries. A miscarriage occurred in March, 1919, and she 
suffered with abdominal pains and fever for three weeks. The 
psychosis apparently had an insidious onset during the few weeks 
following this illness and she became gradually worse until she was 
so irritable and assaultive that it was necessary to hospitalize her. On 
admission she weighed one hundred and two pounds and was four 
feet, eight inches talL Thyroid was palpable and symmetrically 
enlarged. There was a fine tremor of the tongua Gynecological 
examination showed reddened mucous membranes and considerable 
leucorrhoBa. There were old lacerations of the cervix and the uterus 
was retroverted. Up to the time of admission to the hospital the 
patient had menstruated regularly. Laboratory examinations were 
negative. She gained weight but suffered with obstinate constipation. 
February 16, 1921, she was put on glandular therapy under the 
direction of Doctor Lewis. She received two grains each of the 
ovarian and adrenal substances mixed with her food once a day. This 
method of administration made the dosage uncertain but she refused 
capsnlesL On the eleventh of March the dose was given twice a day 
and on the twentieth of April it was increased to three times a day. 
She menstruated on July 13, 1921, for the first time in 
seventeen montha 

These patients had periods of amenorrhcBa of five years, four 
years and seventeen months respectively. They received glandular 
treaiiment for two months, three months and five months before the 
menses reappeared. The first case received corpus luteum tablets in 
increasing doses^ the second and third received dried ovarian and 
adrenal substances in powder form. Both these cases showed symp- 
toms of hyperthyroidism. The number of cases reported is too small 
to prove that the reappearance of the menstrual flow was the result 
of the glandular therapy but it seems probable that it was, although 
spontaneous relief of long-standing amenorrhoea occurs. In the first 
case there was mental improvement but it b^an before oiganotherapy 
was instituted and seemed to be dependent on the psychoanalytie 
treatment Ko lasting improvement occurred in the second case and 
the third has shown no change to date. 
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DUODENAL ULCER WITH PORTAL VEIN COMPRESSION 

AND ASCITES 

By PROFESSOR HANS PINSTBRER^ 



Aftsb Mayo in America and Moynihan in England liad pointed 
out the frequency and importance of the duodenal ulcer, our knowl- 
edge of this affection has increase^ greatly of late years, due to its 
operatiye treatment and the results thereof. 

Because of certain periodical recurrence of the ulcer willi long 
remissions of comparatiTely little trouble, it may in case of a sudden 
aggravation lead toi the greatly feared complications of acute hemor- 
rhage and perforation into the open abdominal cavity, two occur* 
rences which are unfortunately not rare. It is likewise a well-known 
fact that the ulcer — owing to the long duration of the disease— may 
extend to the surrounding organs and after penetration into the 
neighboring viscera (pancreas, liver and gall-bladder) may lead to 
the formation of large tumors which, because of their size, maj be 
mistaken for a neoplasm of the pylorus. By spread to the ligamentum 
hepatoduodenale serious difficulties arise in the way of a radical 
operation so that this must be avoided in the interest of the patient. 

But it is certainly a very rare occurrence that it leads to the 
formation of a severe ascites by extending to the ligamentum hepato- 
duodenale, which in connection with the emaciation might all to 
easily be interpreted as the consequence of a malignant degeneration 
of a long existing ulcer. A case of this type operated on by me 
some time ago presented the following facts. 

The patient was a man forty-one years old. He had had 
stomach trouble for fifteen years and had been treated for overaoidity. 
He had 'pains for some hours after meals^ but often also when 
the stomach was empty. This pain was relieved after eating. He 
suffered from sour belching and sometimes vomited sour fluid. 
Repeated treatment brought temporary relief, but even, then 
he could not take any acid food During the war his inability to 
obtain a proper diet greatly aggravated the troubla The pain after 
eating increased and he vomited acid fluid up to a quantity of two 
'Vienna^ zix Vegagasse 15. 
154 
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litem and his stools were frequently black and repeatedly bloody. 
He had lost sbriynaeven pounds in weight when he came to operation. 

His condition was as follows: Tall^ very thin, pale and almost 
cachectic. Weight, 114 pounds; abdomen distended, particularly in 
the upper part; stomach dilated down to two fingers' width below 
the navel; liver dullness not increased; movable fluid demonstrable 
in the abdomea; pressure point to the right of and above the navel ; 
slight tension of the right rectus musda 

The Bontgen picture showed that the stomach was dilated, moved 
far to the ri^t and reached down to two fingers' breadth below the 
navel; peristalsis was increased. Bepeated eocaminations of the 
gastric juice always showed hyperacidity, total acidity seventy to 
ninety, free hydrochloric add sixty. 

The operation was performed under local anesthesia with the 
help of ether. A large amount of dear asdtic fluid was evacuated 
through the median inddon. Over the dilated and hypertrophied 
stomach the veins were tensdy filled to the ticknees of a thumb; th^ 
were present principally on the large and small curvatura The 
veins in the large omentum were greatly dilated, as were also the veins 
in the mesentery of the uppermost jejunum loop; those in the meso- 
colon less. The liver itself had a perfectly normal appearance; there 
was no increase of consistency, no enlargement and the surface was 
smooth. The gall-bladder adhered to the duodenum and the colon. 
After the adhesions of the colon were loosened it showed that the small 
omentum was callous and (edematous. The entire upper portion of 
the duodenum was occupied by a large ulcer, which reached outward 
from the pylorus to the descending cms, continued into the ligamen- 
tum hepatoduodenale and reached the liver porta. Here the pene- 
trating ulcer extended on the one side, from the gall-bladder, and on 
the other side from the ligamentum hepatoduodeuala The gall- 
bladder itself, although thickened, was free from stonea The ulcer 
penetrated badcward into the pancreas, the head of which was strik- 
ingly hardened. As the ulcer reached outward to the papilla, a resec- 
tion was imposdble even if the base of the ulcer was left The 
stomach was therefore severed three centimeters distant from the 
pylorus in order to ezdude the large ulcer and the aboral end was 
dosed by two suture layers. Then two-thirds of the dilated stomach 
were resected to an extent of fifteen centimeters on the small curvature 
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of the duodenal mucous membrane to the gall-bladder and the 
pancreas corresponding to the original spot of penetration could 
be demonstrated. Therefore, in this case one of the largest duodenal 
ulcers I had ever seen had completely healed in an incredibly short 
time by simple exclusion. 

The fact is of great diagnostic and prognostic importance that 
ascites may appear in consequence of compression of the portal veins 
even in a large ulcer of the duodenum or of the pylorus of long stand- 
ing, without malignant degeneration. The knowledge of this fact is 
important for the reason that the exploratory laparotomy — ^which 
would show the true state of affairs — ^may not be declined on the 
assumption of a carcinomatous ascites in consequence of malig* 
nant degeneration of the ulcer. 
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M J oanteQition in a case of this kind is that an eocploratoTy opera- 
tion shonld be done even if the chances are all in favor of malignancy 
as it maj prove to be a simple ulcer. A similar significance attadies 
to ascites when it is attributed to a simultaneous liver cirrhosis, for 
the demonstration thereof suffices to decline every stomach operation 
on account of the danger of hemorrfaaga 

The spread of the duodenal ulcer to the liver porta may also gain 
in significance by the fact that in consequence of erosion of the vena 
ported or the arteria hepatica it may lead to a fatal hemorrhage. 

The surgical treatment may be greatly influenced by the seat 
and extent of the ulcer. In my opinion resection of the duodenum 
with the ulcer should be performed, and only if this be impossible to 
exclude the ulcer. It is dear that in the spread of the ulcer to the 
ligamentum hepatoduodenale the resection of the duodenum is possible 
only if the ulcer bottom is left behind. If, however, as in our case, the 
ulcer reaches outward to the papilla the operation must be declined 
as too dangeoroua But it is not necessary to endanger the life of 
the patient by such a complicated operation as even after exdusion, 
very large ulcers of the duodenum may retrogress in shortest space 
of time, and the patients remain permanently free from trouble if 
half the stomach had been likewise removed. Since seeing an instance 
of this rapid disappearance of a very large ulcer at the autopsy 
made two months afterward, I have become somewhat more reserved 
as regards the duodenal resection in favor of exclusion. 

In this case we had to deal with a patient fifty-one years old in 
whom a large ulcer extended to the gall-bladder and ligamentum 
hepatoduodenale and penetrated into the pancreas. This ulcer 
reached outward to the papilla and extended up to the liver porta 
and its base was i>artly formed of the gall-bladder. As a resection 
was almost impossible, half of the stomach was resected in order to 
exclude the ulcer and permanently remove the hyperacidity. After 
an ideal course and rapid improvement, fever, chills and pain in the 
liver region appeared five weeiks afterward, the cause of which was 
assumed to be liver abscesses after cholangitis. Another operation, 
cholecystostomy, brought no healing. At the autopsy, seven weeks 
after the first operation, multiple liver abscesses were found and 
besides this a stone wedged into the cystic duct The large ulcer 
of the duodenum had completely retrogressed, and only the fixation 
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hydroohloric add in tbe gaatric oonteixtB. The paident returned to 
New York luumproved. 

Early in August a patch of hypereBthesia was disoovered in the 
axilla, and later, according to the patient's nephew who is a physiciani 
there was an area of anaesthesia within this patdi. This was the first 
objectiye neurological sign. A chart prepared by D6jerine (Fig. 1.) 
shows the distribution of the sensory fibres of the spinal segments on 
the under surface of the arm. It is seen that the 8th cemcal segment 
is distributed down as far as the ulnar side of the ring finger, the 1st 
thoracic to the wrist with some overlapping on the ulnar side of 
the hand, that the 2nd thoracic extends down nearly to the elbow, 
whereas the 3rd thoracic supplies but little more than the axilla. The 
4th thoracie segment supines the lower portion of the axilla and a 
band about the chest an inch or so above the nippla The 5th segment 
indudes the nippla Higher up on the chest, the distributions of the 
2nd thoradc and 4th cervical are in immediate contact, so that whereas 
in other areas Ihere is a shadiug of sensibility, here the line of demar- 
cation is very sharpw There is no overlapping of the sensory fibres. 
Doctor Spiller has verified the accuracy of the diagram in a series 
of cord tumor cases in which for the extraction of the tumor it was 
necessary to sacrifice the dorsal root 

The objective disturbance of sensation was thus confined at this 
time to the third thoradc segment, whereas the pain was f dt in the 
first to the fourth segment distribution. 

About the first of August, nine months after the onset of the symp- 
toms the burning pain extended down as far as the wrist, and the 
patient noticed fibrillary twitchings in the musdes, an increasing 
wealmees of the grip of the left hand, and also an atrophy of the hand. 
The whole limb showed wasting, posdbly from disuse. The flesh of 
the finger-tips fell away from the nails, and there was difSculty in the 
appodtion of the thumb and the little finger. The first thoradc root 
was thus becoming involved in the process. 

Finally on August 27th or 28th the patient noted that the left 
pupil was smaller than the right, and on examination two days later, 
Dr. Joseph C!ollins> of New York, definitdy determined a sympathetic 
syndrome on that dde, enophthalmus, narrowing of the ;>alpebral 
fissure, and constriction of the pupil. Spinal fluid examination 
was entirdy negative. 
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Statifltics of spinal cord tumors^ giving the incideoace at yarious 
lerels> show that the great majority of them are located in the lower cer- 
vical and upper thoracic region, and many of them present this sign of 
sympathetic involvement. The syndrome named after Mma DSjerine- 
Klumpke shows definitely that the lesion is within a centimeter or two 
of the spinal cord, for the sympathetic root is given off very soon after 
the emergence of the root from the vertebral canal^ and while the 
narrow palpebral fissure and small pupil are seen in brachial plexus 
injuries, they are seen only when thq lesion is very high and very 
close to the cord. In association with a slowly developing segmental 
type of pain, ansesthesia and muscular wasting, the sign is almost 
pathognomonic The diagnosis of spinal cord tumor or of one near 
the vertebral column is warranted. 

At this same examination Doctor Collins found a mass in the 
supraclavicular fossa on the left side, rounded, firm and not attached 
to the skin. The finding of this mass was corroborated by at least 
five other physicians, so there can be no doubt about its having been 
present, but yet, one week after their examination the mass had 
disappeared, and no explanation could be advanced as to its nature. 
On the 30th of August, an X-ray plate of the spine and shoulder was 
pronounced negative. 

Other than the pain in the shoulder and weakness in the arm 
the patient has no complaints. He has always been healthy, denies 
venereal disease, has a good inheritance, and his habits are excellent 

Physical EocanUncUion (Sept 8, 1921). — ^A rather thin Jewish 
male of 53. He carries his left arm away from his body, with his 
hand in the pocket of his coat The face has a slightly drawn 
expression. He stands erect and walks without difficulty, not limping 
or dragging the foot No Bomberg sign. 

The head is well formed, nose and ears negative, a plate in the 
upper jaw, a few good teeth in the lower. Tongue protruded in the 
median line without tremor. 

Eyes. — ^The left palpebral fissure is slightly narrower than the 
right, and the left pupil is distinctly smaller. Both pupils react to 
light and accommodation. No ptosis or extraocular palsy. Vision 
good, visual fields normal 

Neck thin, submaxillary glands palpabla No enlarged lymph- 
nodes, no masses, thyroid not palpabla 
Vol. IV, Ser. 31—11 
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Thorax. — The supraclavicular fossae ax© normal, and symmetrical, 
no mass palpable. From the base of the neck down almost to the 
nipple line on the left side anteriorly and posteriorly, and extending 
down the arm, the skin is dry and warm to the touch, as distinguished 
from the normal cool moist feel of the skin on the opposite sida No 
pilomotor response is obtained in this area. Sweating is fairly pro- 
fuse, but limited to the right side of Ihe chest Heart and lungs are 
negative Abdomen and genitalia n^ative. 

Extremities, — The right arm is normal in all respects. The 
skin of the left arm is warm and dry, and back of the finger-nails it is 
shiny. The skin of the palm is thin and red. When the arm is allowed 
to hang down for a few moments it assimies a cyanotic tint The 
biceps and triceps muscles are weak but not markedly so. The girth 
of the upper arm is less than that on the opposite side, and there is 
still a greater discrepancy in the girths of the two forearms. The 
giip is very weak, and the fingers cannot be held closed with any force. 
There is some difficulty in the apposition of the thimib and little finger. 
There is a wasting of the whole limb including the thenar and 
hypothenar eminences, and the interosseous muscles. The biceps 
tendon reflex is present in normal strength. The triceps is not 
obtained, nor are the radio-carpal or extensor reflexes. Percussion of 
the triceps muscle yields a sharp localized contraction, and once 
during the examination, this muscle was seen to twitch. 

On the right side all reflexes are obtained in a normal manner. 

The lower limbs are normal in girth, show no wasting, and 
muscular power is good. The patellar and Achilles reflexes are very 
prompt, possibly a little more so on the left There is no ankle or 
patellar clonus, and no Babinski reflex. Coordinative tests are 
well performed. 

Sensation. — The disturbances are shown in the photographs 
(Fig. 2), the heavy line enclosing the area of analgesia, and the shaded 
area representing the ansesthesia. Sensation to heat and cold is lost on 
the ulnar side of the arm down to the wrist, and for a larger area sur^ 
rounding the axilla. There is also an extension of the thermansesthesia 
to the midline of the body in a narrow strip just above the level of the 
nipple, the sensation to heat being lost over a broader band than the 
sensation to cold. 

Wishing to have all the facts at our command, we asked Doctor 
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Pancoast to ecsamine the X-ray plates which the patient had brought 
with him from New York. He pronounced them negative. 

No sign of any mass in the supraclavicular region was found, and 
even to this present time the nature of the mass remains obscure 
althou^ the reason for its appearance is now a little more obvious. 

(At this point the patient was taken from the clinic. ) 

The patient was prepared for operation, and the spine of the 1st 
thoracic vertebra was marked with silver nitrate. No further X-ray 
plates were made although Doctor Frazier usually likes to have an 
X-ray to determine the exact level of the silver nitrate mark with 
respect to the spines of the vertebrae. 

Preoperative Diagnosis. — Tumor of the spinal meninges in- 
volving the second and third thoracic roots; but the possibility of an 
extravertebral lesion was recognized. The symptoms seemed 
sufficiently definite to justify operation as it gave the patient the only 
chance of his lif a 

In the cervical region, and also in the upper thoracic, the spinal 
roots emerge from their foramina soon after leaving the cord, running 
only a comparatively short intraspinal course. In the lower thoracic 
and limibar regions the roots descend within the canal for some 
distance before making their exit through the intervertebral foramina. 
Thus a very small tumor at one of these lower levels while springing 
from a single root may press upon and give symptoms of involvement 
of several roots. It is important therefore to determine the root first 
to be involved. The level for exposure is then determined by com- 
paring the root with the overlying vertebral spina Usually the 
tumor is found at this point, but often it is one or more centimeters 
higher than the level explored. The reason for this is not well under- 
stood, but it is probable that the prone position of the patient as during 
operation, with the head in forward fiexion, draws the whole cord up 
the spinal canal and distorts the relation of the various roots to the 
overlying vertebral spines. A chart of the relations with the subject 
in the operative position has not yet been accurately constructed, 
although the one by Dejerine is the most accurata A fairly long 
exposure is therefore advisable for a careful exploration. 

September 16th Doctor Frazier performed a laminectomy of the 
fifth, sixth, seventh cervical, and the first and second thoracic vertebrae. 
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The aooimu^ of this procedure waa later determined by X-ray 
ezaminatioiL The dura was opened, and a normal oord was exposed* 
Exploration of the cord fron^ the sixth cervical to the fourth 
thoracic segments disclosed no sign of tumor. The wound was closed 
and a transfusion given. 

The patient's reooyery from the ansesthesia was good, but on 
regaining consciousness he complained of very severe pain in the 
right arm, overshadowing that on the left side, which, however, was 
unabated. The right arm was swollen, hot and dry. The least toudi 
was extremely painful, and the hand, had to be supported upon cotton 
in order to give any degree of comfort The pain was of a burning 
throbbing nature, somewhat similar to the pain which he had in the 
left arm, but more severe. There was a vigorous pulsation in the 
finger-tipe, and a capillary pulse was very evident under the finger- 
nails. The vasodilatation was extreme. 

The wound healed well, and the pain in the right arm and hand 
gradually subsided, with drying and desquamation of the skin. 
There was very little power in the right hand for several weeks, 
however. These symptoms were due to the manipulation of the 
spinal cord and its roots during the search for the tumor, the vasomotor 
phenomena being rather more pronounced than usuaL 

At one time it was thought that the right palpebral fissure had 
appioached the left in narrowness, and that the pupils were again 
equal, but the asymmetry appeared again as the vasomotor phenomena 
in the right arm subsided. 

Two weeks after operation the patient was sent to the X-ray 
department for examination of tiie spine to determine the location of 
the laminectomy. The picture could not be taken before the operation 
because of the recent previous exposure to X-rays, and the plate 
obtained in "New York had seemed sufficient The photograph taken 
at this time is reproduced, Fig. 8. It shows the laminsd of the fifth) 
sixth, seventh cervical, first and second thoracic removed, just as was 
contemplated at the time of operation. Moreover there is a fracture 
of the body of the second cervical vertebra, the causation of which is 
laid to some chiropractic manipulations a short time before admission 
to the hospital. The most important finding, however, is a spherical 
mass the size of a peach occupying the apex of the plural' cavity and 
eroding the vertebral ends of the left second and third ribs. A 
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Chart showing distribution of spinal sensory segments on under side of arm. (From Dejerine't 

Semiologie.) 

(a) Fio. 2. ib) 



(a) Sensory changes before operation. Shaded area — aneesthesia: clear area — analgesia. (6) Same — dorsal view. 
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Fig. 3. 



X-ray photograph of spine after operation. Note absence of lamina and also disappearance of verte- 
bral ends of 2nd and 3rd ribs on left side. 
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Sensory disturbances found on examination after operation (Oct. 6, 1921). The entire shaded area 
represents sympathetic disturbance. 

Fig. 5. 
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Sensory disturbances found on examination after operation (Oct. 6, 1921). The entire shaded area 
mdicates sympathetic disturbance. 
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diagnosis of tumor^ probably sarcoma^ was mada The appearance was 
■0 obvious that the plates made in New York were again submitted to 
Doctor Pancoast) but even in the light of later knowledge he could 
see nothing abnormal in them. The tumor had become evident in 
the course of a month. 

The further course of the case is what could have been expected. 
The pains in the right arm having subsided, those in the left have 
increased both in extent and intensity. The ansesthesia has now 
extended to the wrist^ aa shown in the diagram (Figs. 4 and 5), the 
hjpesthesia has extended beyond this to the finger-tips on the ulnar 
side of the hand, and in a band across the thorax above the nipple. 
Analgesia has extended also over the thorax in the second, third and 
fourth, thoracic root distribution, and into the ulnar side of the hand 
The atrophy of the small muscles of the hand has become more evident, 
and fibrillary twitchings are exaggerated. The biceps reflex remains 
active, but the triceps tendon reflex is absent, and the muscle is under- 
going atrophy. In other parts of the body there has been no change. 
The patellar and Achilles reflexes remain practically aa before, and 
there are no other symptoms of cord compression. 

The prognosis of the case of course is hopeless. What can be done 
in regard ta treatment is still undecided. The patient is willing to 
undergo further operative procedures in order to be relieved of the pain, 
and it is probable that something will be done, either the lying off of 
several of the sensory roots, or a section of the antero-lateral column 
of the cord on the right side in order to cut off the pain and tempera- 
ture fibres on their way to the brain. Meanwhile the patient must 
be kept under the influence of opiates to make the pain bearable, 
although he is averse to the thought of becoming dependent upon them. 
How death will come must be conjectured. The tumor is located in 
the midst of a number of important structures, and whether from 
erosion or pressure they will be destroyed in the course of the growth 
and expansion of the tumor. The probabilities are that a large vessel 
will be opened and that the patient will bleed to death into the 
plural cavity. 

In retrospect, with our present knowledge, it is still difficult to see 
how a correct diagnosis could have been made before operation except, 
with the help of another X-ray examination. This would have been 
advisable, if merely for the sake of determining the location of the 
silver nitrate mark before operation, but as far as the discovery for any 
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mediastinal growth, the plates made in New York but two weeks 
before seemed to have excluded that possibility, and there was some 
danger to the skin in re-exposure after so short a time. The neuro- 
logical symptoms certainly pointed to tumor of the spinal cord, for the 
patellar reflexes certainly were more prompt than normal, and the left 
was slightly more prompt than the right Moreover the slow pro- 
gression of the symptoms, with the involvement of one root after 
another pointed to such a lesion. The fact that so many roots were 
involved is not unusual, for spinal cord tumors are prone to be 
elongated, lying in the spinal canal and extending over several seg- 
ments. There are tumoi*s in the neuropathological collection that 
have reached a length of eight centimeters. It was the appearance of 
the sympathetic signs however, which pointed so definitely to the 
presence of a tumor in the immediate vicinity of the cord, and as high 
ad the first thoracic segment, and which determined the performance 
of the operation. 

We were suspicious of two things, first, the absence of more 
pronoimced symptoms of cord compression, that is, spasticity and 
weakness of the left lower limb; and secondly, the appearance of the 
mass in the left supraclavicular space which was noted by several 
physicians, and which later disappeared. Had we had the advantage 
of finding the mass, we might have judged better regarding its 
character, but the interpretation of a mass which had lasted but a few 
days and then had entirely disappeared was impossibla The tumor 
could have been intravertebral and cause at the present extent of 
growth only sufficient pressure to produce the exaggeration of the 
reflexes in the lower limbs. The relatives of the patient were informed 
before the operation that the tumor might be extravertebral, but they 
preferred to have the operation and to give the patient the only chance 
for his lif a He has not been made worse by the operation. 

Note. — Second operation by Dr. George P. Miiller exposure of 
the growth from behind and insertion of radium needles. A small 
piece of tumor removed and submitted to Dr. Allen J. Smith pro- 
nounced to be endothelial carcinoma of pleura. 
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The diagnosis of poliomyelitis is extremely difficult and requires 
a consideration of the history of onset, of the course of the disease 
and of the cerebrospinal fluid findings. 

The following two cases illustrate the usual history and symptoma- 
tology of acute anterior poliomyelitis. 

Case I. — H. P. This boy is two and a half years old. He has 
been at the hosptial for nearly two months and was sick four days 
before he was brought to the hospital. He was taken sick with 
maiked constipation and pain in the abdomen. The constipation 
was relieved by means of an enema. The temperature was 102 *^F. 
On the second day the patient was taken to the dispensary. At this 
time he was able to walk, but complained of weakness in the legs and 
wished to be carried. He. next developed pain all over the body and 
the fever persisted. On the third day he walked in the morning but 
could not do it in the afternoon. On the fourth day, when he was 
brought to the hospital he was unable to move his arms and on the 
fifth day he could not talk. 

This is a typical history — starting with constipation and fever, 
sometimes accompanied by headache, and with pain and tenderness 
all over the body. I wish to emphasize that nearly every polio has 
tenderness at various parts of the body. Fever is also mariced. 
Vomiting may or may not be present After two to four days of 
continuous temperature, tenderness and possibly headache, the child 
becomes paralyzed. 

167 
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When this patient came here he looked acutely ill ; he had a tem- 
perature of 102°F., pulse 112, respiration 56. The pupils were equal 
and reacted to light and accommodation. There was a marked head- 
drop and slight rigidity of the neck. I wish to point out right here 
that hardly a case of polio is seen that does not diow a head-drop. 
Sometimes there is associated rigidity of the neck. The lungs were 
hyperresonant There was marked limitation of diaphragmatic 
movement Breathing was rapid and ^Uow. There were no 
rales present 

The abdomen was distended and soft The liver was just palpabla 

The right upper extremity waa sli^tly spastic and had some 
muscle tone. The left upper extremily was completely paralyzed. 
Both lower extremities showed flaccid paralysis. 

The corneal reflexes were present on both sides. The peroneal 
reflexes were also present^ so was the pharyngeal reflex. The abdomi- 
nal and cremasteric reflexes, however, were absent The Babinski, 
Kemig and Brudzinski signs were negative. 

On spinal puncture a dear fluid was obtained under increased 
pressure. The Nonne and Boss- Jones globulin tests showed sli^t 
turbidity. There were 67 cells to the cubic millimeter, consisting 
of lymphocytes. The Lange and Wassermann reactions were both 
negativa The white count of the blood was 20,800. 

The child tonlay, about eight weeks after the onset, has a slight 
head-drop, not nearly as marked as when he came in. The muscles 
of the neck have regained some of their tone. He still has muscle 
tenderness over the upper and lower extremities, especially over the 
lower. The reflexes are absent and there is no motion in the lower 
extremities at alL There is a foot-drop on the left sida Some 
motion is present in the left upper extremity but none in the right 
upper. The child feels comf ortabl& 

The most important points in this case are that the disease started 
with constipation, fever and pain in the extremities, and was followed 
by paralysis on the third day. Muscle tenderness remained all 
through the disease^ Some motion is being regained, but not enough 
to use the limba Foot-drop is developing. 

Casb II. — This boy. Jack McD., is 8 years old He tock sick 
with headache and pain all over his body and vomited once the flrst 
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day. The following day the headache was more severe but he did not 
vomit any mora He was brought to the hospital on October 4th, 
after having been sick for three daya 

Examination showed a head-drop. The pupils were equal and 
reacted to light The chest was negativa 

The lower extremities showed the extensors of both ankles to 
be affected. 

The corneal, the pharyngeal and pectoral reflexes were jnwent 
The cremasteric reflexes, the knee-jerks aud Achilles jerks were absent 

The spinal puncture gave a fluid that was clear and under in- 
creased pressure. There were 29 cells, all lymphocytes. The globu- 
lin reaction was positive; no organisms were found. 

Now, after ten days, the child looks fairly welL There is no 
marked head-drop, but foot-drop is present on botfi sides. The pa- 
tient still has some muscle pain in the lower extremity. The reflexes 
are still absent This is a very light case of poliomyelitia 

We have 14 cases in this ward at present This first one has both 
upper extremities affected. The child in the second bed has an upper 
left paralysis, the deltoid, biceps and pectorals being involved. She 
cannot raise the aim because she has a deltoid paralysis. The third 
child has both upper and lower extremities involved. The fourth 
child has involvement of both upper and lower extremities. The fifth 
has both lower extremities involved. In the sixth case there is in- 
volvement of both lower extremities, more pronounced in the left The 
seventh and eighth cases have both lower extremities involved. In the 
ninth case the lower left is affected and in the tenth the upper left 
extremity. The eleventh child has involvement of both lowers and in 
the twelfth case~both lowers and the left upper are paralyzed. The 
thirteenth has just a facial and the fourteenth a lower left paralysis 

It can readily be seen that most of these patients have paralysis of 
the lower extremities. Whatever else they have they nearly all have 
muscular pain and head-drop and nearly all of them have some para- 
lysis or paresis of the abdominal wall. Occasionally this cannot be 
made out, but it is nearly always present 

Diagnosis. — The most important diagnostic features of poliomye- 
litis are the acute onset with headache, sore throat and vomiting oc- 
casionally, abdominal pain, tenderness all over the body, head-drop, 
flaccid paralysis of one type or another and cerebrospinal fluid changes. 
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In the first few hours of the disease one has to differentiate polio- 
myelitis from grippal infection. A good many cases present in the 
early stages a typical picture of grippe and the very best physician 
may not be able to tell whether it is grippe or poliomyelitis. All one 
can do is to suspect poliomyelitis and watch the case. Very early 
one of the most important differential points is the cerebrospinal fluid. 
In the ordinary grippal infection there is no change in the fluid, 
except possibly an increase in amount and pressure, while in poliomye- 
litis marked changes are found, such as increased globulin, increased 
cells and at times some change in the Lange reaction. 

On the second or third day one has to differentiate poliomyelitis 
from meningitis, the differential point being that in a meningitis the 
reflexes are not absent while in poliomyelitis they are either gone 
entirely or are weakened'. In meningitis, there are also positive 
Kemig, Babinski and Brudzinski signs and rigidity of the neck. In 
suppurative meningitis, the cerebrospinal fluid is characteristic It is 
turbid. It contains many polymorphonuclear leucocytes and one can 
usually find the organism in direct smear or cultura 

As to tuberculous meningitis, the spinal fluid is of great diagnostic 
aid if tubercle bacilli are found. When no organisms are found the 
sulphosalicylic mercuric chlorid test described by Tashiro and Levin- 
son may help in the diagnosis. The onset in tuberculous meningitis 
is not so sudden as in poliomyelitis. I want to point out, however, 
that tuberculous meningitis may start in with a sudden onset and 
simulate poliomyelitis. More than once a diagnosis of poliomye- 
litis was made in cases of tuberculous meningitis. 

The differentiation between poliomyelitis and encephalitis often 
taxes our skill — ^those of us who have skill. In encephalitis the re- 
flexes are not lost The localization of the paralysis is usually in one 
of the muscles of the eyes. It does not show the extensive paralysis 
of poliomyelitis, nor is the paralysis flaccid in type as it is in polio- 
myelitis. The spinal fluid in encephalitis often shows increased 
globulin, but few cella 

The course of the disease helps make the diagnosis. 

There is, of course, polioencephalitis, which is included in the 
famous classification of Wickmann. The Wickmann classification 
takes in eight different types: The flaccid spinal, the abortive, the 
meningeal, the encephalitic, the bulbar, the ascending, the ataxic and 
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the nefuritic poliomyelitis. This classification, however, is not very 
important I think one can classify poliomyelitis into three main 
classes: One, the flaccid, another the bulbar and, third, the polio- 
encephalitis. Of course, there is always an abortive type of poliomye- 
litis the same as in every other disease. 

In the bulbar type of poliomyelitis one may have to differentiate 
the disease from laryngeal diphtheria. In the last three months I 
have been called twice to cases of poliomyelitis in which the attending 
physician made a diagnosis of laryngeal diphtheria. The child could 
not breathe and as the disease started with a sore throat it seemed to 
the physician on the case that it was due to diphtheria. In one 
instance I was asked to intubate. One must remember that in bulbar 
poliomyelitis there is usually a paralysis of the chest muscles, while 
in laryngeal diphtheria there is an epigastric retraction. In other 
words, the muscles of the chest are not paralyzed but are more active 
than normal because of the obstruction in the larynx. The difference 
is very important, because if it is laryngeal diphtheria^ the patient 
may be relieved by intubation or tracheotomy, while if it is a bulbar 
poliomyelitis there is nothing to do, except possibly to administer 
a little atropin. 

After paralysis has set in one may have to differentiate poliomye- 
litis from post-diphtheritic paralysis. The history of the case and the 
rapid improvement in postrdiphtheritic paralysis may help to establish 
the diagnosis. 

There is one patient on our service now in whom the spinal fluid 
gave a positive Wassermann test and a paretic Lange curve, but who 
otherwise presents all symptoms and signs of poliomyelitis. It was 
only the acute onset of the disease and the flaccid type of paralysis 
that enabled us to establish the diagnosis of poliomyelitis as over 
juvenile paresis. 

Treatment — There are two types of treatment in vogue, which 
are wrong. One is no treatment at all, nanvely to leave the patient 
alone altogether, and the other is over-treatment At the very begin- 
ning poliomyelitis should be treated the same way as any other acute 
diseasa Give the patient a physic and keep him in bed. When the 
paralysis develops the most important part in the treatment is to keep 
the child at rest It is important in every acute infectious disease 
to keep the child at rest, but it is much more important during the 
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early stages of paliomyelitis^ becaiiBe that is the period whea nature 
does her mofst destructive work and the more rest you give the body, 
the lees destruction will be produced in the cord or in the brain. In 
the bulbar type of the disease atropin in doses of 1-150 for a child 
of two years may do some good. 

The bed clothes should not be permitted to touch the patient during 
the very aeute staga There should be some sort of frame over which 
to place the bed clothes. The child is too sick to have the weight of a 
lot of bed clothes over him. 

Serum of one kind or another has been advocated by many peopla 
In this coimtry Bosenow and Nuzum produced a poliomyelitis serum. 
Both of these investigators have worked on the assumption that a 
micrococcus causes this diseasa There is a good deal of discussion in 
the literature as to whether the serum does any good. My experience 
with the serum has not been extensive enough to warrant an opinion in 
the matter. 

Ketter, of France, has advocated convalescent serum from patients 
who have recently recovered from poliomyelitis. That seems to be 
a rather rational treatment At least, I do not believe it does any 
harm. However, if any serum is to be given, it should be done early 
before nature has completed the destruction of the affected part be- 
cause later it surely does not do any good. Of course^ a Wassermann 
test should always be made on the donor. 

Hezamethylenamin (urotropin) has been suggested for the early 
stages of poliomyelitis. Some years ago a certain investigator found 
that when this drug is administered by mouth it can easily be re- 
covered in the cerebrospinal fluid, and because of that he suggested 
that urotropin in large doses be given to all cases of poliomyelitis. 
All I can say for that is, that I do not believe it does any harm. I do 
not believe, however, that the production of formalin compounds in 
the cerdbrospinal fluid will check the inflammatory process. 

As to diet, these children diould be given a soft diet. We have 
changed in a general way the conception of feeding in all infectious 
diseases. Years ago every infectious disease was treated by milk 
and water, and since many patients rebelled against milk and 
vomited it after a short time they received only water. One still 
flnds patients who have been kept on water for ten oi' twelve 
days, but this is nothing less than criminal neglect The metabolism 
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of the body during the disease is accelerated, and tmlesB some food is 
supplied the organism cannot fight the disease, and because of that I 
think every acute infectious disease should have a soft diet In polio- 
myelitis it is even more important to feed the ^tient, for it is not 
a matter of a few days, but of weeks and months. The food should be 
balanced but enough should be given to enable the body to pick up 
some resistance 

Many patients afflicted with poliomyelitis cannot feed themselves 
because of the paralysis of the upper* limbs and because of the head- 
drop. It is therefore imperative that each patient be fed or at least 
supervised during the feeding period by a nurse. 

A question upon which there is a good deal of difference of opinion 
is when to start treatment of the affected limbs. There are some who 
advocate massage and electricity during the first few days after the 
onset Experience has taught me that this is wrong. As long as 
there is muscle pain I believe nothing should be done in the way of 
active treatment of the paralyzed eztremitiee^ and most of these chil- 
dren have muscle pain for three or four weeksi I am surprised to find 
orthopedic surgeons who insist upon massage during the first few 
daya The feet, however, should be supported by a box or sand bag 
so as to prevent f oot*drop. If any eridence of deformity is noticed 
early, orthopedic appliances should be used and of those a cast is the 
best applianca A cast put on unintelligently will do much more harm 
than good, however. For instance, to^ prevent foot-drop the foot 
should be placed in an inward and forward position at a right angle 
to the shaft of the tibia, beoause the tendency of nature is to produce 
deformity in the direction of least resistance, namely, downward and 
outward. In most cases it is advisable not to put on a full cast but 
just a half cast, or a splint, so that it can be taken off and 
replaced again. 

Do not let the mother and father, or the grandmother insist on 
your putting on an appliance so that the child can walk. The first 
three or four months of poliomyelitis needs no braca The child 
should be kept in bed for three or four months^ That is one of the 
most important points in the treatment, and one of the most difficult 
to carry out I have a case under observation now where on the second 
day of the disease the mother insisted that I put on a brace so that the 
child could walk. She could not understand the need of rest The 
p^chic treatment of the mother, iihe grandmother and sometimes of 
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the father is just as important as the treatment of the affected limbs. 
They must be handled delicately, and tactfully, but you must impress 
upon them that it will be a long time before the child can get well, 
and that under the best of treatment the child may have some deform- 
ity. However, in order that the deformity may be as slight as pos- 
sible, the child must be kept in bed with very little treatment in 
the b^inning, and after the muscular pain has subsided one can put on 
some type of cast, with the child still in bed. 

There is one part of the body that practically always needs sup- 
port, and that is the abdominal wall. In the literature very little 
attention has been paid to this point except by one or two authors. 
Upon attempting to sit up, a child with poliomyelitis just crumples 
down. A good deal of this is due to weakness of the abdominal 
muscles. Abdominal support is of great assistance in preventing 
deformity and lagging of the abdominal muscles. 

After the muscle pain has gone, muscle training should be 
started, and that is where a knowledge of anatomy is very important 
The physician treating the case should pick out the muscles involved. 
As a general rule, of course, certain groups are involved. The ex- 
tensors and gastrocnemius are usually involved in the lower extremi- 
tiea In the upper extremities the deltoid and biceps are usually 
involved, and sometimes the pectoralia These muscles should be first 
trained by passive massage once or twice a week. Outside of that 
ths child should be left alone. Later the patient should be taught to 
exercise the affected muscle himself. One who massages poliomyelitis 
cases must know as much anatomy, or even more, than the physician. 
It is a question of picking out the affected muscles and treating them. 
Not every masseur or masseuse is fitted to treat a poliomyelitis patient 
It requires a great deal of knowledge and still more skill to benefit any 
of these cases by massage. All the time, however, the child should be 
watched for deformities, and as soon as a deformity occurs it should 
be corrected in so far as possible. 

One thing is true — ^were it not for our lack of knowledge of polio- 
myelitis there would not be so many cripples in the world. A good 
many cripples have been cases of poliomyelitis that have gone 
unrecognized and have received no treatment In other words, the 
treatment of poliomyelitis should be scientific and should extend over 
a period of months and years — if one can retain ithe confidence 
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of the family that long, for the patients usually wander from one 
place to another seeking advica 

No case of poliomyelitis ever recovers entirely. There is always 
something pathological left^ unless the paralysis is so slight that 
it requires very little treatment However, if intelligent treatment 
is given I believe that most cases of poliomyelitis of the extremities 
will regain at least some function. 
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TREATMENT OF RICKETS BY ULTRA-VIOLET LIGHT 

By DR. LUDWIQ P. MEYER 
Chiif Ph jBidaa of ilia Orphmn Home and Infanta Asylum of tlie City of Berlin 



RioxxTS is a folk disease of the preeeat aga In the large cities 
one rarely sees children between the ages of six months and one year 
without some rachitic stigma. At the present time every infant in 
Vienna is suffering from the disease and according to my own expe- 
rience the number of rachitic children is not less in Berlin. In 
consequence of the undernutrition during the war the severe forms of 
rickets have actually doubled in Germany and Austria as compared 
with the pre-war period. The social-hygienic importance of rickets 
for children (one need consider only the severe course of bronchitis, 
pneumonia and measles) and for adults (permanent deformity) has 
kept alive the interest of physicians of all countries in the treatment 
of the disease^ ever since the first description of its clinical picture 
300 years ago. 

Hitherto the treatment of rickets was not based on etiological 
f actors, for despite all investigation the cause of the disease is still 
absolutely undiscovered. Every factor that impairs the physical vigor 
as a whole has been held responsible for the development of the disease. 
Heredity, artificial feeding, nutritional disturbances^ deficiency of 
vitamins in the diet, infections, disorders of the internal secretions, 
and (not last) the domestication incident to our cultural development 
have been taken into account in c<msidering the causative agents. 
For each of these factors certain proofs have been advanced, but none 
has been generally accepted. Perhaps a group of these factors are 
combined in the production of rickets. 

The nature of the pathological processes is just as undefined as the 
cause. Although many physicians consider rickets as a local disease 
of the bones, we are reverting more and more to the standpoint of 
Glisson, its discoverer, that the disease originates in a general disorder 
of the whole organism, in a dyscrasia. In the light of such a concept 
the anatomic changes in the bones die not considered as primary 
factors but as the secondary result of an altered metabolism. Accord- 
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ing to Sdimorl the pathological process is based in the final analysis on 
the fact that there is an interference with the deposition of calcium 
salts in those skeletal parts which absorb them during the normal 
period of growth. The basis for this failure of calcification cannot 
lie in primary deficiency of calcium, for experiments on growing 
animals fed on a calcium-free diet demonstrate anatomic changes of 
the bones differing absolutely from those of rickets^ Moreover the 
exhibition of calcium salts in large quantities has never cured a case 
of rickets. There is no calcium deficiency, but a disturbance of the 
chemical equilibrium in the sense of an inability on the part of the 
osteoid tissue to fix the available calcium. There is an absence of 
^'calcium salt receptors'' (Kalksalzfanger of Ffaundler), which 
attend to the apposition of calcium in osseous tissue. Here is the key 
to the biochemical problem of rickets. Calcium salt receptors must 
be manufactured by the metabolic processes in order to assure the 
fixation of phosphoric acid and calcium in rachitio bones. Despite 
our ignorance of the etiology and nature of rickets, empiric practice 
has advanced beyond theoretic knowledge and has revealed methods 
of treatment that have yielded unassailable results. The treatment 
has been directed along three different lines: Dietetic, medical 
and i^ysicaL 

The dietetic treatment of rickets aims at an improvement of the 
calcium balanca It is successful in cases in which friable, hard soap 
stools indicate an excei»ive excretion of calcium by way of the intesr 
tinea. Whereas this condition was formerly corrected only by 
decreasing the amount of fat in the feedings, we now know that it may 
be avoided by an increase of the carbohydrate constituents and by a 
modification of the relative percentages of carbohydrate and fat in 
favor of the former. The quality of the oarbohyrate (addition of 
flour and malt extract) is also of great importance in the correction 
of soap stools. 

In conformity with past experience the dietetic treatment includes 
also the restriction of the total quantity of milk and the substitution of 
fruits, vegetables, potatoes and meat at an earlier age and in greater 
quantity than is normally indicated. A. F. Hess and L. J. Unger* 
have demonstrated by clinical experiment the value of the addition of 
vegetables in the dietetic management of rickets. In fact, the addi- 

*Hbss, a. F., Airo Ungbb, L. J.: J. A. M. A., Ixx, 900; Ixix, iHii^ 
Vol. IV, Ser. 81—12 
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tion of vegetables increases the oalcium; balance to a maiked degree^ 

the expressed juices of fresh vegetables being more efficacious tiian 

cooked vegetables (Freise and Ruprechl^). 

For the last century the remedy for rickets ( tear iCox^ ) has 

been cod-liver oil, which Bretoimeau introduced into the pharmacopeia. 

Time and again certain modifications of the ood-liver oil have been 

prescribed, including combinations with phosphorus and calcium. 

At present the following prescription is in vogue in Oennany : 

Galdi jihoHfibaAU trib. la 
Olei morrhnae q. «. ad lOO. 
6ig: lleaspooiifiii twioe a di^. 

There has never been any doubt as to the effective influence of 
cod-liver oil on rachitic prooeseesi. Cod-liver oil not only produces a 
favorable result in cases where the disease is already developed but it 
is also a iq^ecific prophylactia Hess and linger have demionstrated 
throng tests on negro diildren that the early prophylactic adminis^ 
tration of cod4iver oil protected practically every child from ridcets, 
and tiiat the period of treatment and the amount of cod4iver oil bore 
a direct relation to the percentage of successeSi Metabolism studies 
have fully confirmed dinical experience <m this point Birk, Schabad 
and Schloss have made accurate determinations of the favorable 
influence of cod-liver ofl on calcium retention in rachitic children. 

The dietetic and medical problem of ridrets received additiimal 
elucidation by the consideration of the disease as an avitaminosis, a 
theory which is strongly supported by American and British investi- 
gatora Of the three groups of acessory food factors, tibe fat soluble 
A, found in whole milk, butter and cod-liver <h1, is of particular 
interest here^ for a deficiency of this vitamin is made responsible for 
the development of rickets, which is held to be curable by its adminis- 
tration. It ifl certainly true that the antiracMtic principle is not 
contained in the fat soluble A factor alona This is learned from our 
experience with the favorable effect of fat free vegetable feedings on 
rickets and calcium metaboUsm, to which reference has already been 
made, and from the following observation by Hess and linger: 

A diet very rich in antira(^tic factors (whole milk, cream and 
butter) did not prevent or curei rickets, whereas a diet tiiat contained 
little of the fat soluble vitamin but was rich in water soluble factors 
• FBnsB and Bdpbbort: Johtb. f. EimderhMtk, xiz, Nc]l 



Digitized by LjOOQIC 



TBBATMXNT OF BIOSSTS 



179 



B and C (skunmed milk, yeasty flour, sugar, orange juioe, etc) did 
not cause a greater number of cases of the diseasa Those who 
maintain the vitamin theory, a theory which is very plausible when 
applied to the problem of rii&eta, must first acknowledge that the 
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antirachitic principle is found in the fat soluble as well as in the water 
soluble factors of the diet 

The advance of knowledge^ which was'marked in the first place by 
the vitamin investigations^ has forced oUier tried mettiods of treatment 
into the background, and unjustly, too. For e^en the andents, who 
were excellent observers, have always emphasized the therapeutic 
influence of light, air and sunahina It is probably not mere coinci- 
dence that the morbidity rate of ridiets, as was first demonstraited by 
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Kassowitz, increasee markedly at the end of the winter and in the early 
spring, and decreases rapidly in the summer. 

The accompanying chart (Fig. 1) by Fischl illustrates clearly the 
rise of the curve during the winter and spring. 

It has also been known for some time (H. Neumann') that 
rachitic affections are rare in sunny mountainous regions. To be sure 
it was still a question as to what factor to attribute the favorable 
influence of the sun and mountain dimate, whether it was due to 
increased isolation, to lower barometric pressure, or to the avoidance 
of domestication, which many have considered injurious. 

These questions can be answered now that we have artificial rays 
(since 1895). Qualitatively the components of sunlight may be 
differentiated as (1) heat rays> (2) light rays, and (3) ultra-violet, 
chemically active rays. 

As soon as recent technical advances placed at our disposal the 
chemically active rays beyond the violet border of the spectrum, rays 
which are known to be present in the sunlight of mountains and 
seaside, it was readily demonstrated that neither the heat rays with 
long waves nor the visible light rays had any influence on the etiology, 
course and prevention of rickets. Huldschinsky* was the first to 
institute systematic attempts at the treatment of rickets with arti- 
ficial ultra-violet light (the mercury quartz lamp according to the 
Hanau system)* 

The technique of irradiation is very simple. Treatment is given 
three times a week, the anterior and posterior surfaces of the body 
being alternately exposed to the rays, consideration being given to 
protecting the eyea The distance between the lamp and the child 
should at first be maintained at 100 cm., gradually this distance may 
be reduced to 60 om. The first sitting should be for three minutes, 
and each sitting may be increased by from one to three minutes until 
the mayimuTTi of from twenty to iJiirty minutes is reached. After an 
apparent result is obtained, usually after a course of treatment 
covering about four weeks, it is advisable to omit irradiations for from 
eight to fourteen days, and in severe bed-ridden cases to begin a new 
series of sittings. As a result of the exposure, an erythema usually 

'Neumann, H.: Deuta^^e med. Wokn^ohr,, 1909, No. 9. 

« HxTLOscmNSKY, K. : Die Belmadlting der Eachitis durdi UltTa yiolettbestrali- 
luBg, ZUchr. f. Orthop. okir., m\r, 426; Strahlentherapie, zi, 436, and Pukrig 
Therap., 1920, No. 8. 
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develope^ gradually reBultmg in inoreaBed j^gmentation. of the akin. 
If the distance between the lamp and the body is not sufficient or if the 
patient has cutaneous hypersusceptibility a harmless bum of the skin 
may be produced. It is always advisable, therefore, to reduce the 
distance very carefully. Dietetic treatment is unnecessary during 
the phototherapeutic course. On the hypothesis that the diseased 
bone required from 30 to 60 grams of calcium, Huldschinsky at first 
prescribed calcium phosphate, 1-1.5 gram daily. If the diet was rich 
in calcium this prescription, proved superfluous. It is advisable to 
prescribe calcium only in those cases in which the diet is very low 
in calcium, e. g., breast milk or butter and flour gruels. 

Huldschinsky summarized the results of ultra-violet irradiation 
in the following sentences : 

1. The therapeutic effect of quartz light irradiation is invariably 
apparent in all forms of rickets. 

2. Becovery results more promptly than with any of the methods 
employed heretofore. 

3. The effects of irradiation are lasting and the regenerative 
process is active for at least two months after interruption 
of treatment. 

4. The duration of treatment embraces (a) from two to four 
weeks in infants, (b) from one to two months in children aged one 
year, (c) from two to six months in children aged two to four years, 
and (d) up to nine months in older children. 

Huldschinsky demonstrated rontgenographically that calcification 
of the bone paralleled the clinical improvement This fact is best 
illustrated in his original rontgenograms. (See Fig. 2.) 

Following the first publication of the treatment of rickets with the 
quartz light, considerable skepticism prevailed in scientific circles 
regarding the value of the method. Until that time the indications 
for the use of ultra-violet light were much too vague and there 
were too many uncritical reports on the therapeutic results of arti- 
ficial sunlight in the most variegated diseases; tuberculosis, anemia, 
skin diseases, etc Like most of my colleagues I did not at first place 
much hope in the success of the quartz lamp. In this case, however, 
my skepticism proved to be unwarranted. After one yearns expe- 
rience with phototherapy in rickets I may say that it has proved an 
excellent measure and that it has done everything that Huldschinsky 
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promised for it It is equal, pedbape even aaperior; to the medical 
and dietetic treatmenty and possesBeB the advantage of being applica^ 
to those caaes in whidi the adminstration of cod-liver oil and vegetables 
is impossible^ in troj^olabile inf antB> in prematoiey debilitated and 
nndemourished diildren, and in diildren with a tendency to gastro- 
intestinal disordem TTltra-yiolet li^t may be designated to^y as a 

Fta. 8. 




TnflowKt of teadiation on onuiioUbM in mm of O. A., atod 8 momtho, after oiglit trMtmonta 
In iUhtaen daja. The outer line indiMtM the aroM of aoftcning at the berinninc of tfeatment (Feb. 
l),theinnMlinetheflndinfliatthelaftaittins(Feb. 18). CranTotabM heabd. IbJareh 7. 

specific treatment for rickets, a method that for practical and theoretic 
reasons is deseorving of the interest of i^yaicians. 

I have already gained practical experience with a considerable 
number of rachitic children, and I have very rarely encountered one 
who was refractory to the treatment As I donot desire to fatigue my 
readers with reports of case histories, I have selected only one 
clinically demonstrable and comprehensible symptom of rickets as an 
index of the progress of recovery and I haVe therefore recorded the 
behavior of craniotabes under treatment (See Figs. 3-6.) 

A record of the area of softened bone was made as follows: 
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A dosely fitting cap was made of thin linen, and drawn over the 
oodpat Through this the softened areas were palpated and tiieir 
outUnes were traced on the cap by means of a lead pencil. The 
extent of these areas is indicated in the figures reproduced herewith. 
Before treatment the patients had been under observation for varying 
periods, but had shown no tendency to improvement of the craniotabes. 
In Case 4 (Erwin M.) the condition had been unsuccessfully treated 

Wio. 4. 




Xffeot of niM tnatmnlt in wrtntaMi days in mm of M. K., Acod 10 monthi. Tho out«r lino Indi- 
ootM WM of Mftoninc on Jnn. 88, 1980, tho inner lino on Feb. 8. CraniotobM heaJed on Feb. 90. 

with ood-liver oil for almost five weeka After a few sittings, three 
weeks after the beginning of treatment, there was a decided reduction 
of the areas of cranial softening and after four or five weeks the 
craniotabes was cured (in Case 4 only a small area remained.) 

The four cases referred to show the typical course of healing 
observed in numerous instances. The most notable feature is the 
promptness veith which the curative reaction sets in. As a general 
rule consolidation of the softened areas of the cranium and a closing 
of the f ontanelle may be observed after three or four treatments. 
Calcification proceeds even more rapidly, therefore^ than with the 
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cod-liver oil treatment (Bosanstem^). Objection might be raised on 
the ground that craniotabes often heals in the course of several weeks 
without treatment Against this I may state that^ as has been men- 
tioned before, the treated cases were subjected to preliminary observa- 
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Effeot of eleven trefttmente in twentjr-five dasni in case of E. E., ftged 6 months. The onudotabee wee 
eompletoly heeled five weeks efter beginning of the oomae. 

tion, that other methods of treatment had no influence on the 
craniotabes and that, finally, improvement followed promptly after 
the first few exposures to the rays* 

It cannot be claimed that the influence of phototherapy is equally 
evident on the other symptoms of rickets. If the craniotabes was 
treated at the first sign of rickets, the children were spared the well- 

' R06EI7STEBN : Zur Wirkung des Lebertrans auf Rachitis und Spaamo-phile 
DUtheM, Berlin hUn. Wokntohr., 1910, No. 18. 
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known late manifestations of the disease, the rosary, epiphyseal 
thickening, etc I wish to emphasize the improvement in static 
function as especially striking. Children at the end of their first year 
who were unable to make any use of their limbs learned to stand after 
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Eifeot of elaven tr«ftini«iita in thirty-6y6 days in mm of E. M., attd H months, who had bMB 
trMtad for five wMks with ood-Uver oil without rMoH. The outer linM indiMte the saftened eroM 
before trefttment, the inner linM the findinfi five weeki Inter. 

the first few treatments. The laxity of the muscles, which Bing con- 
siders a specific characteristic of rachitis on the basis of anatomic 
findings, showed definite improvement In many cases the meteorism 
decreased. The sweats and the tendency to furunculosis were so 
favorably controlled. Fractures seemed to consolidate more rapidly 
than under cod-liver oil treatment, and the susceptibility to fractures 
and infraction seemed to be more quic^y obviated. We did not 
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obtain any denionstrable effect on exiflting chaogeB of the blood, 
and this experience coincides with, observations on anemia in infants 
and childrecL No success was recorded in cases of ostoporosb or 
osteopsathjrosia Finally, it cannot be expected, of course^ Ihiat 
existing deformities of the extremities are corrected by phototherapy. 
Treatment for four weeks usually sufficed for infants, in older 
children more time was required to effect a cura On Ihe whole, 

riQ. 7. 




GAloinm oMit ImIabm m detarmiaad by MialyMS dwiac mtwiI ttattt d tnkimimi, 

I can confirm the rule laid down by Huldschinsky Ihat the older the 
child, the more protracted the recovery. The number of years of 
age corresponds approximately to the number of months of treatment 
Ultra-violet light has proved effective not only in the treatment 
but also in the prophylaxis of ricketsiy a factor which seems of greater 
importance from the point of view of public health. It is a matter of 
common experience that all pretmature infants as well as twins — 
namely all children bom before term — become radiitia Whereas a 
child bom at term shows the first signs of rickets at ahout six months 
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of age^ a pfematare or debilitated infant will develop craniotabes as 
early aa tixe seoond or fourth montL The early and invariable 
development of rickets in this group of children was attributed to tfa6 
insu£Scient calcium depot with which they are endowed. I doubt if 
this explanation suffioea As the prophylactijc administration of 
calcium salts never prevents rickets, some special disorder baaed on 
inferior organic activity must supplement the deficiency in calcium 
endovnnent. To prevent ricketa in preimature infants I have there* 
fore applied ultra-violet rays at the first sign of craniotabes^ and even 
before this warning, systematically from the second month. The 
success of these proi^ylactic tareatments was striking. Never before 
have I seen premature infants develop with so few signs of ridLebs^ any 
existing craniotabes healed rapidly and the rosary and rachitic changes 
of the extremities did not develop. At the end of their first year the 
children could stand, and during the first numths of the second year 
they learned to walk. 

Herewith I append a brief illustration of this: 

R, premature infant, weight at birth 1500 grams, developed 
craniotabes in the f ourtii month. Under phototherapy the craniotabes 
healed perfectly. At seven months the child could sit erect without 
any support, at ten months it could stand alone. Its general devel- 
opment was exoeUent 

On the strength of my experiences I feel justified in warmly 
recommending phototherapy during the second or third month for the 
prevention of rickets in premature and debilitated infants. 

A few words about tetany, the laiyngospastic form of whicji 
frequently develops on a rachitic basis and which is even to^ay 
considered as a symptom of rickets by many authora Phototherapy 
has also been recommended for tetany,^ but its success has not been 
demonstrated so clearly as in rickets, perhaps because under the 
influence of irradiation the calcifying bone draws on the calcium 
supply and causes a deficiency of calcium ia the blood and tissues. 
Nevertheless, cases have been reported in which artificial heliotherapy 
produced a decrease in the number and severity of the attacks of 
laryngeal spasm and reduced the mechanical and electrical irritability. 
In addition to successfully treated cases there are, however, also 
ref actoiy onea Perhaps it would be useful to supplement the photo- 
•Baohs, F.: Jahrh, d. KinderheUk., 1920, xciii. No. 8. 
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tlieirapeutic course by the administration of calciuin (calcium chloride, 
6«6 grams a day), in order to forestall a deficiency of calcium in 
the blood. 

What changes in the metabolism balance occur under the influence 
of phototherapy? It was of particular interest to determine if the 
biochemical reactions^ in relation to calcium and phosphoric acid 
metaboHsm especially, correspond to the clinical improvement in 
rickets. In order to test this question, Doctor Lasch, my assistant, 
made studies oi the nitrogen, calcium and phosphorus metabolism in 
young rachitic infants (preferably premature infants about three 
months of age) with well-developed craniotabes, before, during, and 
after phototherapeutic treatment. "No changes were made in the diet 
of the ddldren during the entire period of the studies, so that the re- 
sults of the teets can be fairly attributed to the influence of the physio- 
therapeutic factors. I have selected from the whole series two studies 
which were made at an especially appropriate stage of the disease. 

Studif X. Daily Calouju Balance (Huee-day Period), Bzfbbssed 
m MnjJORAifs 
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In the first study, calcium retention was recorded even before the 
irradiation, but it was subnormal, the daily quantity being 45 
(14.5 per cent) and 68 (20.6 per cent) mg., considerably below the 
norm (170-210 mg.) established by Orgler. After six ezposuree to 
the rays within two or three weeks the calcium retention had increased 
to 267 (66 per cent), 269 (57.6 per cent) and 320 (61-8 per cent) 
mg., that is, above the normal daily balance. 
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The seoand study yielded results particularly favorable to our 
hypothesis. The analyses were made during the stage of florid rii^ets 
with the loss of calcium. In a preliminary period of three days this 
loss as expressed in CaO represented 194 and 141 mg. Irradiation 
was instituted, and after a very short time^ following three treatments 
within five days, there was a marked change in ihe calcium oxide 
metabolism* On the same diet as during the preliminary test there 
was now a positive calcium balance of 56 mg. per day. Further 
treatment during the succeeding six weeks brought this positive 
calcium balance up to 233 mg. per day. Just as in the preceding 
study this represented a positive calcium balance in excess of the norm, 
a metabolic symptom which was indicative of the clinical improvement 
It should be stated that the pho(^orus balance in general corresponded 
to the calcium balance in the same order. 

The results of these metabolism studies confirm fully Ihe dinical 
observation of the cure of rickets by ultra-violet light. Under the 
influence of the ultra-violet rays the subnormal calcium balance, or 
even calcium loss, was transformed into calcium retention in excess 
of the norm, and this increased calciimi retention lasted beyond the 
stage when there was evidence of the complete clinical cure of the 
radiitic process, i.e., the craniotabes. Under the influence of the 
quartz light this basic change in calcium metabolism set in with 
extraordinary rapidity. Three exposures to the light sufficed to 
change a negative calcium balance into a positive balance, though still 
below the norm. The promptness of this modification of the metabo- 
lism may really be interpreted as indicating that the pathologic 
process in the bones and cartilages does not constitute the essential 
feature in the clinical picture of rickets, for it is hardly conceivable 
that anatomic changes can be fundamentally improved in so short a 
tima The hypothesis of a primary disturbance of the int^mediate 
metabolism is rendered more probable by these findings. 

In order to study more fully the mechanism of the physico- 
chemical reactions, it is of prime importance to determine whether the 
ultra-violet rays alone are the decisive factor in the production of 
this therapeutic effect As the quartz light, though made up princi- 
pally of ultra-violet rays, also contains other visible rays of greater 
wave-length, the possibility that these play a part i4 the antirachitic 
action of the quartz light cannot be rejected forthwith. To decide 
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this pointy other phototherapeiitio meesoreB weire applied; these were 
defioient in ultra-violet rays but contained many visible rays and heat 
rays. One of these^ for example, is the Aureol li^t, the speetrum 
of which approximates that of the sunligjbt on the plains of Conti- 
nental Euiopa This was tried in numevous cases but proved 
absolutely inaiffeotivel Heat waves were also tried without any 
snooesa The definite proof that only the ultra-violet rays of the 
quartz light have an antiracdiitic effect is furnished by the effect which 
followed the interposition of a medium that absorbs the ultra-violet 
rays but does not effect the other li^t rays. Such a medium may be 
found in a very thin ^ass plate, or the so-called ^^veolfilm'' originally 
recommended for the prevention of erythema from quartz light in 
patients with seusitive skin. Just as soon as an ultra-violet absorbent 
medium was introduced between the quartz li^ and the patient, the 
li^t was devoid of all influence on. rickets. 

In what manner does ultra-violet li^t act? The rapidity with 
which metabolio dianges set in after irradiation speaks against a direct 
action on the diseased bona This point may even be pushed fur&er 
and all direct action may be eliminatet^ as the same successful results 
set in even if some area of the body far removed from the affected part 
be exposed to the light Thus{, for example^ the eraniotabes may be 
cured by irradiati<m of the trunk only, the rest of the body being 
pr o tected from the rays by means of black clotiia Ultra-violet light 
can only act indirectly, therefore, through tiie medium of the ddn, 
bloody or even the deep-lying glands of internal secretion. The diort 
ultra-violet rays can hardly penetrate to the deeper layers of the body. 
Althon^ QassuP has lately reported marked effects of ultra-violet 
li^^t on the spleen, Uver and kidney, it is generally assumed that 
absorption oocnrs in the superficial cutaneous layers (epidermis and 
papillary layer). Presuming that this assumption is correct, we are 
forced to abandon the idea tiiat the glands of internal secretion, such 
as the suprarenal and the paratiiyroid glands, wbich regulate calcium 
metabolism, are stimulated functionally and pour antiradiitic 
principles into the blood. There remains then the idea of a super- 
ficial tissue reaction induced by the ultra-violet rays. In the first 
place, we must then consider a reactive stimulation of the skin as a 

'Oassdl: Str^f ml km r upie, ix. Nil, 1, sad x. No. 2. 
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result of the irradlatioiiy siinilar to tliat assumed to oceor in the core of 
tuberculosis by heliotherapy. The therapeutic effect of sunli^t in 
such cases has been explained by the hypothesis that some kind of 
internal secretion of the epithelium of the epidermis is stimulated, 
which by generating and increasing the protective elements promotes 
the cure of tuberculosis. Block? and Hoffman^ attribute special 
biologic importance to the production of protectiye and therapeutic 
elements by the skin (termed esophylazis), and they belie?e ^at in 
consequence of the eeophylactic activity of the skin the vital internal 
organs are protected from the pathogenic microoiganism^ or at least 
they must combat only a relatively small number or attenuated forms 
of thesa 

The eeophylactic function of the skin, stimulated by the influence 
of the ultra-violet rays, may be a factor in the cure of rid:ets. It is 
conceivable that hormone substances are formed from the skin through 
the medium of internal secretion and that tiiese substances, acting as 
calcium salt receptors, stimulate the fixation of calcium by the rachitic 
bones and thus initiate the healing proceea 

In addition to the skin the activity of tiie blood must also be taken 
into consideration. The body reacts to irradiation by a considerable 
hyperemia of the skin, so that of all the tissue elements of the body the 
circulating blood (Constitutes the photoaxx»ptor par etzcellenoe 
(Neuberg). The blood might respond in two ways to the radiant 
energy. It nmy readily be imagined that the blood or the erythrocytes 
produce calcium fixing hormones, analogous to the eeophylactic 
function of the skin. Secondly, the irradiation may possibly produce 
a change in the colloidal composition of the blood, tiiereby permitting 
an increased transport of calcium to the bones. It is known that the 
transport of water insoluble calcium soaps and phosphates is made 
possible only by the colloidal composition of the blood or its hi^ 
albumin content (Hofmeister;^^ Orgler.^^) If an increase in the 
colloidal substances is induced by the irradiation, then a greater 
percentage of calcium salts will be carried by the circulating Uood to 
the bones which are hungry for calcium. To be sure^ this hypothesis 

•Block: Cor. Bk /. Bekw^Ufer Aerzte, 1917, Na 89l 
•HomcAKR: Deut^dke Mdi, Wohm$ohr^ 1919, No. 46* 
^QovMsnnB: Erffebnie90 der Phymologit^ 1910^ x. 
JaJirb. d. Kinderlieilk, Izzxvii, 459. 
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does not evesa take for granted that a diminution of the colloidal 
calcium fixation substances has been demonstrated in rickets* 

In view of the multiplicity of hypothesis it seems to me super- 
fluous to discuss the mode of action of the ultra-violet rays; the 
problem is only of heuristic valua The practical result of photo- 
therapy in rickets, however, stands forth and is of special interest at 
this period when the treatment of the disease is aimed primarily at 
nutritional factors based on the vitamin theory. 

Possibly the dietetic and physical methods of treatment reach the 
same end somewhere along the way by acting from different angles 
toward the elaboration of those unknown calcium salt receptors which 
aid in the fixation of calcium by the diseased bones and thereby lead 
to the cure of rickets. 
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THE TREATMENT OF BIRTH IN CONTRACTED PELVIS 

By THE LATE PROFESSOR FRIEDRICH SCHAUTA. 

Dictated to me ihortly before his death. 

Engliflli by B. Lowia 



It is not so very long ago that the opinion was held by many 
gynecologists that there was nothing new to be said about obstetrics. 
How wrong this opinion was^ is shown in almost all its branches by 
the reformatory movements begun some decades ago. 

One of the most important of these reformatory movementa is in 
reference to the treatment of contracted pelvis. The reformatory 
movement has brought about a fundamental change in the treatment 
of birth with contracted pelvis^ and, though by no means completed, 
its future development may be foreseen. 

The operative procedures applied in contracted pelvis may be 
classified as (1) the indicated cases, (2) the prophylactic cases, 
(3) the surgical cases. 

Class 1 includes the cases which are indicated, not so much by the 
contracted pelvis, as by other birth anomalies, which, however, stand 
in causal relation to the oontracti<m of the pelvis. Their operative 
removal is necessary, but would be indicated also without complication 
in contracted pelvis. 

Among these operations I would mention : 
Deep forceps; 

Version in transverse position; 
Low extraction; 
Craniotomy with dead child; 
Decapitation. 
Class £. — ^Among the prophylactic operations are: 
Artificial interruption of pregnancy ; 

Abortion or premature birth and the so-called prophylactic 
version. 

Many count the high forceps among these measures. 
Class S. — The so-called surgical operations are those in which the 
integrity of the maternal body is injured in favor of the child, whether 
the space of the pelvic canal is enlarged by dilatation of the pelvis 
Vol. IV, Ser. 81—13 jjg 
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(symphysiotomy) or birth in the natural way is wholly desisted from, 
and the child is extracted on an operatively created path, througjb 
the abdominal walls and the uterine wall (csBsarean section). 

Before entering on the indications for the operations above men- 
tioned; the most important question for discussion, as to the treatment^ 
is^ how far, with contracted pelvis, can we count on a spontaneous 
labor process ? This question has, since Smellie, stood in the fore- 
ground of discussion, and has only at times beeu somewhat obscured by 
the prevalence of certain operative procedures which stand in contra- 
diction to the observation of the natural process of labor. 

These were the operations in which, on the one hand, too 
extreme an interest for the mother was prominent (abortion) or, 
on the other hand, interest for the child, as in artificial premature 
birth and prof^ylactic version, operations, which, at the start, dis- 
pense with observation of the natural process of labor, and yet 
spontaneous birth is by far the best solution of all the many com- 
plicated questions which confront us in contracted pelvis. To be ^re, 
it may be objected that spontaneous birth is not always possible. Un- 
fortimately, this is true, but spontaneous birth is much more often 
possible than would appear from our statistics. By too hasty an 
interference! with the nattural cou/rse, however, many births are 
forced into a wrong track, to the great injury of the mother 
and the child. 

As a matter of fact, at my clinic, about 80 per cent of births with 
contracted pelvis take a spontaneous course, considering only births 
at the proper time, and there is no doubt, that if the principles which 
now hold good are generally and consistently carried out^ the number 
of spontaneous births with contracted pelvis, will be further 
greatly increased. 

Almost of itself, the question is forced on us — ^will not injury to 
the mother be brought about from this very expectant treatment, as a 
consequence of the long duration of labor, and the contusion of the 
soft parts, or to the child, in consequence of the long pressure of labor ? 
Nothing of this kind is to be noticed. Of all possible treatments of 
birth, with contracted pelvis, the expectant treatment gives by far the 
best results for the mother, both as regards mortality, and morbidity. 
Parenthetically, I wish to remark that we always consider a puer- 
peiinm disturbed if the temperature has risen but once to 38 degrees 
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Cebins. In children, also, we have the best results in spontaneous 
birth, as opposed to all other kindsi of treatment^ the csesarean 
section excepted. 

In regard to the results arrived at, for the mother and child, in 
deep foroeps> version in transverse position, craniotomy with dead 

Thb Thbbapt of CoNTBAcnD Pblvis at Thb Schauta Cunio 

1892 TO 1906 

Number of Births — 49,397 





1 


Number 


% 


MorUUty 








of mothers 
No. % 


of ohUdren 
No. % 


No. % 


Spontaneous births 


4116 


77.8 


4 


0.09 


91 


2.2 


169 


4.1 


g 


Forceps in deep posi- 
tion of head 


207 


3.9 








24 


11.6 


25 


12.0 


1 


Version from trans- 
verse position, eto. . . 


353 


6.6 


2 


0.5 


101 


28.6 


32 


9.0 


Extraction in pelvic 
presentation 


30 


0.5 




3.3 


12 


40.0 


2 


6.6 


Craniotomy on dead 
child 


82 


1.5 




6.0 


82 


100 


16 


19.5 




Decapitation 


9 


0.16 




33.3 


9 


100 


4 


44.4 


|i 


Artificial premature 
birth 


34 


0.6 




2.9 


16 


47.0 


2 


5.8 


P4 ® 


Prophylactic version . . 


95 


1.7 




1.06 


20 


21.0 


11 


11.5 


High forceps 


147 


2.7 




1.3 


57 


38.7 


12 


8.1 




Craniotomy on living 
child 


76 


1.4 




1.3 


76 


100 


6 


7.8 






Caeserian section on 
conditional indication 


116 


2.1 




3.4 


2 


1.7 


20 


17.2 




Pelvic dilatation 


23 


2.0* 








1 


4.3 


11 


47.8 




Total review 


5288 


10.7 


24 


0.45 


491 


9.28 


310 


5.86 


i 







* Referring to the period «t whioh heboeteotomy wae first perlormed. 

child, and decapitation with contracted pelvis> I would refer to the 
annexed table. 

We might be inclined to accept these figures without comment 
since they deal only with csBes which were treated according to grtrictly 
prescribed universally prevailing rules^ and in which there was not 
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much to be changed, and yet the query will be justified, whedier, in all 
these cases, bj timely professional help^ the fate of the mothers, as 
also of the children, might not have been shaped more favorably. 
In the cases of version, the question would be justified, whether by 
choice of another therapy more favorable to the child, the hi^ 
mortality figure of the children might have been reduced. As, in 
one third of the cases^ we had to perforate after the version, csesarean 
section performed at the ri^t time, or hebotomy might have saved 
these, and pechaps still other children. The same holds good of the 
cases of pelvic presentation. Kot always in pelvic presentation have 
we simply to extract; in contraction of higher degree, one of the 
surgical operations may here be indicated, as well as also in head 
presentation. But many of these cases are of long ago — ^tonlay, the 
objections would certainly be pertinent. 

Especially of craniotomy on the dead child and decapitation, it 
must be said that these operations were always expressions of poor 
obstetrics. All these cases came to the clinic too lata Hdp waa no 
longer possible for the diild, and the women were, as the high mortal- 
ity and a high morbidity show, often already infected before entering 
the hospital An exact and up-to-date obstetric treatment from the 
start would have given almost all these cases another direction. 

If we now turn to the important group of prophylactic operations, 
we have in the first place to mention the induction of artificial abortion. 
This operation was introduced by William Cooper in 1771, in order to 
evade the cassarean section with absolute indication. In 1874, 
Cohenstein could collect only ten cases from the entire literature in 
which the abortion was carried out in pelves contracted to the highest 
degree. Owing to the safety of the csesarean section, this operation 
has lost its justification. I have never operated from this indication. 

On the other hand, the artificial induction of premature birth is 
held to be a fully justified operation which is everywhere practiced 
in contracted pelvis. It must, like the prophylactic version, be con- 
sidered in the first place as a procedure undertaken in favor of the 
child, intended to evade craniotomy at the normal end. 

The indication for artificial induction of premature birth is 
regarded as given in a conjugate of seven and a half to ei^t and a half 
centimeters in a generally contracted pelvis, and of eight to nine 
centimeters in a flat pelvis. As, however, we can count on S);Hmta- 
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neons birth eyen at eight centimeters, the indication for artificial 
induction of premature birth is dropped (or even at seven and a 
half centimeters). 

Nor is the artificial premature birth the small procedure which 
some authors would like to make it appear. If , to be sure, we had in 
view only in its narrowest sense the act of induction, the insertion of a 
bougie, the artificial lupture of the amnion, or the tamponade of the 
cervix, we would, of course, have to deal with a slight procedure only. 
But, in the further course, very serious procedures frequently come 
into consideration, of which it cannot always be maintained that they 
would have been unavoidable, if the normal end had been awaited* 
Not all cases of premature birth take a spontaneous course — ^therefore, 
the surgeon who counts only the cases which take a spontaneous course 
does not obtain a correct picture of the significance of artificial 
premature birth. 

The high mortality of children has, with justice, given rise to the 
question whether we are justified in looking upon premature birth 
as an operation to be performed in the interest of the child. 

Statistics of deliveries at term and premature of the same women, 
prove the value of this operation. Dohen was the first to hold this 
opinion. But many of the preceding deliveries belonged to a previous 
time, and had not taken their course under clinical direction, circiun- 
stances which may have easily brought about a change to the disad- 
vantage of the children. 

The following observation seems to me far more profitable. Let 
us take from the total number of our cases of contracted pelvis, those 
which, according to general opinion, seem particularly adapted for 
the induction of a premature birth, therefore multipara with a con- 
jugate of seven and a half to eight and a half centimeters. If we now 
exclude artificial premature birth, it shows that dispensing therewith 
in just those cases which according to the indications hitherto set up 
may be regarded as predisposed thereto, the results for mother and 
child are not only not made worse but even slightly improved. 

If, however, we do not wish at present to cancel artificial pre- 
mature birth from the series of procedures with contracted pelvis, as 
some already do, I nevertheless believe that one should limit it to 
multipara who have previously given birth to large children with 
large skulls, children who are able to withstand the injurious in- 
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tluences of premature birth better than weakly and poorly developed 
children. But such children would not any longer be considered as 
prematurely bom, judged by the degree of their development, but 
only by the time of their intra-uterine life. Considered from our 
social standpoint^ it cannot be our task to bring into the world 
feeble and prematurely bom children. We need strong and perfect 
individuals in the struggle for existence. 

The projiiylactic version must, for my dinic, be regarded as 
a rare operation. 

If we wish to recognize the benefit which results from prophylactic 
version with contracted pelvis, we will, as we have done in discussing 
premature birth, draw into consideration, first, the total results 
with the prophylactic version, and then without, in the category of 
cases in which the greateofi benefit iel to be expected from the 
prophylactic version; these are the cases of multiparse with a flat 
pelvis, and a conjugate between eight and a half and nine and a 
half centimetera 

From this view, the prophylactic version has made liie total result 
worse, and that, just in the category of cases with contracted pelves, 
most favorable for the prophylactic version, instead of improving 
as might reasonably have been expected. 

Finally the comparison of spontaneous births and prophylactic 
version is very instructive in its results in the same categories of 
contracted pelves in which the most favorable conditions for the 
prophylactic version; therefore, smooth pelves in multipara were 
taken as a basis. Here also, the results deteriorate, on inclusion 
of the prophylactic version. 

It resulta from these considerations that the prophylactic version 
has to be excluded in those cases where the probability of spontaneous 
birth is present 

The high forceps, considered by some authors also among pro- 
phylactic measures, does not deserve to be ranked in this group, 
as it is performed only on definite indication in advanced stages 
of labor. It is justified in cases in which, with indication of crani- 
otomy of the living child, a last attempt for its rescue has to be made. 

If we consider the cases in which, without urgent indication in 
the mother, the operation was performed in tiie interest of the child, 
solely, we have a fifty per cent mortality of the children. 
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An operation which cannot be called an indifferent one for the 
mother, and in whidi, when undertaken ezclusivdy in the interest 
of liie child, only every second child can be saved, had, therefore, 
better be rejdaced by another. Only then, when the operation is in 
lighter degrees of contracted pelvis, between eight and a half and 
ten centimeters is nndertaken, and in cases in which an urgent indi- 
cation is present in the mother may the forceps be applied as trial, 
to give way immediately to craniotomy when any difficulty arises 
in this trial. 

In addition to this operation of the prophylactic version, and the 
high forceps, we have now still to mention craniotomy on the living 
child, an operation, which in the opinion of some authors, for instance 
Pinard, should be completely cancelled. But for the present, we 
cannot yet wholly dispense with it, as an emergency operation when 
it is impossible to perform the competing operation. In future, 
its place will be taken by the csesarean section, or hebotomy. To-day, 
it is still indispensable in cases which come too late under expert 
treatment, in advanced stages of labor, often infected, in which, 
therefore, a contraindication to the csosarean section or to hebotomy 
is pi-esent, and in which, with high skull position, the high forceps, 
and in simultaneous high degree of tension, the version, are pro- 
hibited, and in which the delivery may no longer be delayed. It 
is, therefore, in the truest sense of the word, an emergency operation. 

Craniotomy on the living child is one of the operations which in 
the future must be completely cancelled from the series of obstetric 
operations. We shall see, in the end, when, and under what cir- 
cumstances, we may expect this golden age in obstetrics. For the 
present, this operation is to be limited as much as possibla 

If, finally, we come to the discussion of the so-called surgical 
operations, in contracted pelvis, we have first to mention the cfesarear 
section, from absolute indication. 

The mortality from morbidity in child-bed amounted to seventeeii 
and two-tenths per cent 

These results must soon be essentially improved under the in 
fluence of more rigorous wound protection, as now customary at my 
clinic in laparotomies (rubber-gloves, mouth-mask, and iodine paint- 
ing of the abdominal walls). 

The technic of the csesarean section in my clinic is the generally 
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practiced one, with longitudinal incision of the uterus. The trans- 
verse incision is performed in severe expansion of the lower uterine 
segment For the suture of the uterine wound, silk, in two layers, 
is employed. 

The last and most recent of obstetric operations in contracted 
pelvis is hebosteotomy. We prefer it to symphysiotomy. It is 
indicated in a pelvic contraction of seven and a half to eight and a 
half centimeters (conjugata vera) when no infection exists, and when 
the patient does not expressly refuse the operation. 

For the performance of hebosteotomy, the same strict indications 
need not be demanded, as for the csesarean section from relative 
indication. Cases which are examined previously, may, if at the 
time the operation is to be performed they show no signs of infection, 
be subjected to hebotomy, while, for the cesarean section, I promise 
absolutely safe asepeia I would not, however, go so far as some 
surgeons, who, in a manifest infection, also, see no contraindication 
to the performance of hebosteotomy. 

We operate after the subcutaneous m^od of incision according 
to Doederlein, and complete the birth as soon as possible, since 
by waiting, there is danger to the child. In primiparse, the operation 
is to be avoided on account of the danger of injuries to the soft parts. 

All casee, including those of former symphysiotomieB (fifty cases), 
took a favorable course. In forty-three and four-tenths per cent of 
the cases, however, there was fever in child-bed owing to the fre- 
quent injuries to the soft genital passages. Of the children, only one 
died (four and three-tenths per cent of mortality of the children). 

The results of hdbosteotomy, therefore, in regard to the high 
morbidity, are certainly in want of improv^nent This improvement 
will ensue, especially in primiparse, who wait for a spontaneous 
course, as has been done at my clinic only since the middle of nine- 
teen hundred and seven, and does not yet find expression in the 
data at hand. 

If now, in conclusion, I may be permitted to summarize the expe- 
riences, up to now, in the treatment of contracted pelvis, and to 
draw therefrom deductions for the future, I would express myself 
as follows: 

The management of birth in contracted pelvis will, with expert 
treatment from the start, with strict asepsis, and clinical treatment, 
have in the future, to take the following simple coiirse: 
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For cases with a oonjugata of over eight centimeters, the possibilitv 
of spontaneous course of birth may be counted on, and an expectant 
treatment is to be pursued. For cases of under eight centimeters, 
the casarean section is to be contemplated. For the bordering cases, 
with a conjugata of eight and a half to seven and a half centimeters, 
hebosteotomy in multiparse should be taken into consideration. This 
operation, therefore, would have to be r^arded in the narrow breadth 
of eight to eight and a half centimeters as competing operation 
of spontaneous birth, and in Ihe breadth of seven and a half to eight 
centimeters as competing operation to the csesarean section, according, 
as the size and hardness of the skull, the power of labor, the abdominal 
pressure, and the condition of the woman in labor, indicate the one or 
the other management of birth. This management of labor might 
be regarded as the typical one of the future. 

All other procedures hitherto customary in contracted pelvis 
are in the future to be regarded as atypical, accordingly, as procedures 
which are not to be regarded as lying in the nature of the interference 
with delivery or its obstacle given by contracted pelvis, but as 
accidents carried in from without which are able to influence the 
typical operation. 

Thus, craniotomy of the dead child may be indicated in a con- 
jugata below nine and a half centimeters. Here, the previous death 
of the child constitutes the atypical point Craniotomy of the living 
child may become necessary in infection of the woman, or in the 
event of her refusal to have one of the typical operations performed. 
Artificial premature birth may also be performed when the pr^nant 
woman has a disease which might make the csesarean section or hebos- 
teotomy at the normal end appear too dangerous, or upon decided 
refusal to have one of these operations performed. High forceps 
and prophylactic version should, if possible, be altogether struck 
out of the series of procedures with contracted pelvis. 

High forceps might exceptionally be tried before craniotomy of 
the living child, and perhaps we may thus succeed in saving a child 
now and then. 

Prophylactic version; may appear justified before craniotomy 
of the living child, in certain degrees of simple smooth pelves, when 
the csesarean section and hebosteotomy are prohibited on account of 
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disease of the woman in labor^ and when an attempt with the forceps 
seems impossible on account of high and movable position. 

The last two named operations, high forceps and prophylactic 
version, will, therefore, be indicated in such atypical cases as last 
attempt before craniotomy, in order to save the child's life; the 
high forceps in fixed, and ike prophylactic version in movable position 
of the head. 

In a conjugata under six and a half centimeters, the csesarean 
section is absolutely indicated, in aseptic birth, the extraperitoneal 
csesarean section with uterine suture after Latzke, with premature 
bladder suture, and with strong tension of the lower uterine s^ment, 
is to be taken into consideration. In uncertain asepsis, every form of 
extraperitoneal cesarean section is to be dissuaded from, and in such 
cases the csssarean section, with uterus extirpation or supravaginal 
amputation, is performed. The most recent study of the therapy 
of contracted pelvis will not change this, and therefore, I shall not 
enter further into this question. 

In general, our efforts will be directed ta leave births wUh con- 
tracted pelvis to nature as long as possible, and in case a natural 
completion is impossible, to perform those operations which are most 
certain to save mother and child. All other operations should gradu- 
ally be limited more and more. But, before this ^' golden age '' in 
the management of labor in contracted pelvis will come, certain 
conditions must first be fufiUed. 

The parturient must come into the expert's hands in perfect 
aseptic condition, without any inadequate obstetric procedure having 
preceded. Outer condition must be such as to enable immediately, 
and strictly aseptically, any obstetric procedura Finally, our hands 
must not be tied in that the parturient or thosei about her refuse cea> 
tain operations. 

All these conditions may most surely be fulfilled by demanding 
hospital treatment from the beginning of labor in higher degrees of 
pelvic contraction, especially if the course of previous births was 
difficult Thereby, one may best observe! asepsis from the very 
beginning, and most surely exclude all the inadequate procedures of 
physicians and midwives. The natural forces will be able to act 
with less interference than when parturient, midwives and relatives 
influence the physician by demanding speedy delivery. In case an 
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operatiye procedure becomes necessary, all appliances are at hand. 
Moreover, after long oonsultationa^ a procedure is decided upon 
which mi^t be performed at hornet, but in which concern is principally 
taken of the mother. 

It is undoubted that we may perform no operation whatever 
without the consent of the patient^ be it an obstetric or a gynecological 
or a surgical operation. This consent is generally presupposed, and 
the choice of operation must be left to the judgment of the surgeon. 
This has long since become quite a common thing in gynecological 
operations^ Why, then, diould the parturient have the right to refuse 
just the operation which the surgeon, after mature consideration, 
considers best for mother and child? By the very request as to 
whether the parturient would consent to a special operation, the 
danger of such operation is suggested to her. Do we not perform 
other equally dangerous operations without special consent of the 
parturient ? The high forceps and the prophylactic version are dan- 
gerous, too, they also may cause injuries and lacerated wounds to 
which any smooth aseptic incised wound is to be preferred; never- 
theless, no one asks the parturient whether she consents to these opera- 
tions or allows the kilKng of her child by craniotomy. But, as 
regards surgical operations in contracted pelvis, let us freely confess 
that we are still deep in traditions of the time when csecarean section 
was still a fatal operation, and that it were timely to break with 
these traditiona 

It is true, certainly, that csesarean section and in part, hebos- 
teotomy also, are still more dangerous than all other obstetric opera- 
tions in contracted pelvis. If all women whose condition might demand 
surgical intervention awaited the onset of labor at a hospital where 
perfect asepsis is observed, all the incidents which now influence the 
csesarean section so unfavorably would be avoided. Now-a-days, 
women come to the hospital at all times of the day and night, often 
terribly neglected. In half an hour everything should be prepared 
for the csesarean section, the abdominal walls should be disinfected, 
narcosis must be given, although the patient may have taken food and 
drink shortly before, and the physicians, who at a late hour of the 
evening or night, were not prepared for a laparotomy, must quickly 
subject themselves to a disinfection which is often insufficient if the 
hands had become infected in the previous days' work. The statis- 
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tics of our clinic, as well as those of other dinics, show that infecticms 
and pneumonias occur under such conditions, and it is by these 
statistics that we judge the dangers of the csesarean section. These 
statistics must be redrawn on the principles I have before pointed 
out; then the dangers of this operation will be reduced to a minimum, 
and each of us will be able, with a dear conscience, to recommend 
any operative procedure to the parturient Till then, however, the 
danger percentage must be reduced as much as possible by a strict 
selection of cases. 

Wholly unsuitable, and hindering all progress, seems to me, the 
constantly repeated indication that a physician in the country is not 
qualified to perform the csssarean section, and hebosteottmiy, and 
therefore, must continue to practice the prophylactic operations and 
high forceps, and that, for this very reason, the greatest stress must 
be attached to these operations in the obstetric schools. If the prac- 
titioner would accustom himself to recognize higher degrees of pelvic 
contraction in time^ that is^ before birth, and if he would send such 
cases to obstetric institutes in time, then progress mi^t be gradually 
attained in the country, as well as in private pnu^ca The physicians 
must use their influence on midwives, and the public, and not con- 
tinue to let events take their course, and perform the old accustomed 
operations, most frequently, the high forceps and craniotomy, with 
sacrifice of the child. Numerous cases prove that a reform is possible 
in this direction. 

It is also important, that the educational level of midwives be 
raised. Nothing is accomplished by saying that the physician is 
mostly called too lata We must endeavor to get this changed, and it 
will be changed, if but general effort be directed thereto. 
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CRITICAL OBSERVATIONS ON THE CURRENT 
PROBLEMS OF GERMAN PEDIATRICS 

By PROF. DR. LBO LANOSTBIN, 

Director of the Kaiserin Auguste Victoria Hans, National Institute for the 
Prevention of Infant and Child Mortality, Berlin 



It is readily apparent that German pediatrics have gained great 
stimulus in the last few years from experiences incident to the condi- 
tions during the war. Because of the underfeeding which involved 
virtually every rank of society^ special attention had to be devoted 
to that age period during which inanition becomes ominously notice- 
able, namely, childhood. It became imperative on the one hand that 
the mothers be willing and anxious to nurse their own children, and 
on the other hand to assure the necessary food supply for the artificial 
feeding of infants and older children. 

The experiences in other vmrs and seiges were repeated during the 
World War, and breast feeding increased considerably in Germany 
during the last years. But because of undernourishment all mothers 
were not able to nurse their children satisfactorily, wl^ile the low fat 
and albumin ration led to a decrease in the caloric value of the mother's 
milk, which resulted in underfeeding of a considerable number 
of sucklings. 

At this time, reference should be made to the nursing ability of 
mothers in Germany. Statistics were collected under my direction in 
the obstetrical division of the National Institute for the Prevention of 
Infant and Child Mortality, where the mothers come under observa- 
tion before the onset of lactation, where they are encouraged to 
nurse their children and are instracted in the technical details. About 
85 per cent of all mothers were able to nurse their children, the other 
15 per cent, were either unable to do so or could not nurse them 
satisfactorily. If tiie mothers receive sufficient nourishment, devote 
their time exclusively to household duties and are not engaged in 
extradomiciliary labor, the same percentage!? will very probably apply 
to mothers in general. Under present conditions, however, this 
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ideal figure is never remotely approadied and we must tterefore 
aim to improve the methods of artificial feeding. 

In speaking of an ample diet for nursing mothers^ I mean that for 
the secretion of 800-1000 grams of breast milk, a mother should have 
a food allowance in excess of that normally required, the excess repre- 
senting approximately 1 1-2 liters of milk. On a daily ration of 
8500 gram calories a mother will easily be able to nurse a child, 
provided the water balance is also maintained* 

In respect to artificial feeding of healthy infants we have reached 
the stage where the fear of overfeeding, formerly prevailing in Oer- 
many, has declined. This fear was based on the belief that many 
deaths in infancy were to be attributed to overfeeding, while the 
dominant tiieory regarding the manifestations of definite diatheses 
related these to the same cause. When I discuss the quantitative 
element of artificial feeding it should not be understood that I rate 
this principle higher than the qualitativa As a matter of fact the 
quantitative principle is a logical subject of discussion (oly when 
the diet contains all the requisite elements (Bausteine) for the 
growing organism. It is w^ known that the most purposeful 
method of estimating the dietary requirements is by calories, and 
from 100 to 120 calories per kilogram of body wei^t are considered 
necessary in artificial feeding as well as breast feeding. This is a 
precise statement of the principle of minimum nutrition which we 
have followed until now. Latterly the subject of concentrated feed- 
ings has been discussed to an extraordinary degree in Germany. 
As the calculations will disclose, two things are meant by the term : 
A diet containing the same absolute quantity of food substances with 
a relatively smaller proportion of water, and a diet which provides 
a greater quantity of food units. It is claimed for this concentrated 
diet that it gives greater assurance of normal growth and prevents 
the development of a series of disorders, e.g., rickets and certain 
manifestations of the exudative diathesis. 

Heretofore I have not seen any outstanding benefit of water-poor 
feeding under physiologic and pathologic conditions, and I see no 
advantage in rigidly restricting Ae water intake of the infant, whose 
body contains a greater percentage of water than any other organisuL 
On the other hand, I need only refer to the ever increasing experiences 
which demonstrate that thirst and water deprivation are especially 
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(ield;eriou8 to the child and are responsiUe for a number of pathologic 
phenomena. Thus there is lately an increasing tendency to attribute 
the transitory fever of the newly bom to thirsty a belief which I 
myself maintain on the basis of experimental studies^ while many 
authors ascribe a not inordinate role to thirst in the intoxication 
complex. On the other hand I will admit that a number of infants 
are not injuriously affected by restriction of water intakei, such as is 
the rule in concentrated feedings, and that, in. f act^ they may even 
show excellent development. With the aid of concentrated feedings 
it is possible to avoid the danger of hunger v^ithout the danger of 
approaching exsiccation, especially in children who do not take liquids 
readily or who have little or no appedta I recognize a marked 
advantage of concentrated feeding in this fact only, but to my mind 
it is the only advantage. As I remarked in the introductory sentences, 
io the German literature concentrated feeding does not necessarily 
mean a low water intake but it can readily be determined that occa- 
sionally it signifies overfeeding and fattening (Mast), to which 
excellent results are attributed contrary to the prevailing opinion 
of former times. Without reference to the possible harmlessness or 
even benefit of fattening of infants in certain indications, especially 
under pathologic conditions, I do not recommend it for the healthy 
infant but I would counsel instead that the principle of minimal 
feeding be followed and that a diet of approximately 120 calories 
per kilogram of body weight be maintained. There was no marked 
increase in infant mortality or nutritional disorders during the war, 
when the means of artificial feeding were extraordinarily limited and 
rationing had to be enforced for infants also (it was impossible to 
enrich the infant diet with fat, the milk had low fat content, and the 
prevalent shortage did not permit more than 30 grams of sugar and 20 
grams of flour for each child). Apparently the principle of minimal 
feeding was extraordinarily beneficial and the group experiment which 
the conditions of war imposed should be our guide in times of peace 
and should deter us from giving approval to fattening or overfeeding 
of infants. 

From the fact that a considerable number of infants thrive on rich 
feeding it is evident that in a large percentage of cases the powers of 
assimilation vary within wide limits and that the dangers of artificial 
feeding are not of real moment to all infants. On this point, too, 
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ezperimesits with ooncentrated feeding have yeilded some very inter- 
esting diflcloBureB^ namely, that carbohydrateB as well as fats are 
tolerated in high concentration. The studies of Piiquet and his 
pupils on carbohydrates have taught us to presmbe mixtures widi hig^ 
percentage of carbohydrates (up to 17 per cent) especially for the 
newly bom. We became cognizant of this fact in relation to fats 
through the practice of thi<d:ening skimmed milk with a butter and 
flour mixture;^ the so-called butter-flour feedings (Buttermehlnah- 
rung), which proved effective in a large numb^ of cases. 

Naturally there can be no discussion regarding the applicability 
of these various food mixtures — some enriched with carbohydrates^ 
others with fats — as so-called standard artificial foods to be indis- 
criminately prescribed for all infants. There is no artificial food 
which is suitable for all infants like breast milk i% and to none can we 
attribute those qualities which differentiate natural feeding from all 
other methods : The avoidance of nutritional disorders, severe forms 
of the English disease, spasmophilia, rickets, and the increase of 
immunity. It can simply be stated that good results may be expected 
of a large series of variously constituted artificial mixtures and that 
the correlation between the food elements and mineral salts is of a 
decisive importance in determining the suitability of any food, a fact 
to which I originally referred twelve years ago.* 

This correlation depends on the relation of the carbohydrates to 
the fats, on the relation of albumin to salts, etc, and different infants 
certainly require different correlations as most beneficial to their 
individual needs. With a given quantity of fat and albumin a very 
definite quantity of carbohydrates is necessary, and for a considerable 
number of children this will be much greater than that found in the 
ordinary mixtures, while other children require less carbohydrate 
food. It cannot be maintained off-hand that albumins represent the 
constipating principle and carbohydrates the diarrheal factor of the 
diet, for this applies only for certain correlations of the food elements 
and for certain definite children. 

If in a given food the requirements of albumin, fat and carbo- 
hydrate (the latter varying within wide limits) are satisfied, the most 
varied correlations can evidently render excellent service. As has 
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be^i stated before, it is necessary tliat every food element (including 
the mineral salts) be present in the TniniTmiTn quantity required for 
normal development This was apparently not always the case in 
the old popular formula of artificial feeding — ^the one-third mixture— 
and for that reason the artificial feedings are now started on half milk, 
a rule that is quite general throughout Germany. As a result we no 
longer meet with cases of underfeeding and inanition, whi^ occupy 
aa prominent a position to-day in the evaluation of nutritional disr 
orders as overfeeding did formerly. The addition of carbohydrates 
is on a more liberal scale, never less than 5-6 per cent, the ratio of 
farinaceous material to sugar being approximately 1 :4. Piiquet and 
his coworkers have taught us that much larger quantities of carbo- 
hydrates are tolerated or perhaps even required by many children. 
In this coimection let us be reminded that a mixture of whole milk 
with 17 per cent of sugar figures among the food mixtures recom- 
mended by him. 

The carbohydrate requirement of infants evidently varies to an 
extraordinary d^ree, and every mixture, especially as rdated to the 
percentage of fat, needs a different proportion of carbohydrates. By 
no means, however, should this principle be pushed io exaggeration^ 
for an excess of carbohydrates may lead to habitual vomiting, of whidi 
fact I became convinced in personal tests of Pirquet's system. 

The albumin of coVs milk is of far greater importance than 
was formerly assumed. Without albumin there can be no growth of 
the infant, in fact the organism will be seriously impaired. Besides 
there are certain definite relations between albumin and the bacterial 
flora of the intestines. Without further evidence we canj place 
albumin among the complimentary food stuffs, in the absence of 
which the child will not maintain satisfactory growth. 

Provided that in a given artificial mixture there has been taken 
into account the infant's needs of the elements necessary for main- 
tenance and growth, the quantitative principle assumes the same over- . 
whelming importance as in the dietetic management of adult persons. 
In Germany, as a rule, the quantitative estimations are still made on 
the basis of calories. We must abandon the belief that in artificial 
nutrition an energy quotient of 100 calories per kilogram of body 
weight suffices for every individual child and applies to every food 
mixtura For the variation is just as extreme as in the case of adult 
Vol. IV, Ser. 31— U 
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penonB^ depeoxding on the character of the metabolic proceeseB and the 
temperament of the child, while some food mixtures will have a 
greater nutritiye effect than othera. It should probably be stated 
then that the energy quotient in artificial nutrition may run as high 
as 125-130 calories, although some infants thrive on 100 calories or 
less. In spite of these variations a certain norm can be established 
for the practical guidance of the physician. In Austria, especially 
in Vienna, under the influence of Pirquet, the caloric system has been 
abandoned and in its place the ^^nem," representing 1 gram of mother's 
milk, has been established as the unit for the estimation of the nutritive 
requirements of infants. On this basis Pirquet has built up a 
detailed, carefully planned system of feeding, which was applied on 
a large scale during the war in the rationing of the undernourished 
children and in the application of which the present generation of 
physicians and nurses is being educated. The system in all its 
phases has been rejected in Germany, perhaps not with full justice, 
for many excellent and important ideas are buried in the anthropo- 
meteric studies which were conducted in combination with the new 
system. On the other hand, it oannot be denied that the same esti- 
mations can be made by calories and that the new system merely 
introduces a novel mode of expression, though facilitating, it is true, 
an accurate concept of quantitative feeding among great masses of 
people, for which Pirquet deserves special credit 

If we consider the newer views concerning nutritional disorders, 
it is apparent that these are all still in a state of flux, although, after 
all, the clinical point of view is in the foreground and the bacterio- 
logic era is fast diq>lacing that in which attention was riveted on the 
food substances. To-day the pathogenesis of acute digestive dis^ 
orders is attributed to the colonization and proliferation of bacteria 
within the small intestine under certain pathologic conditions and 
under the influence of impaired resistance, whether produced by a 
dietetic error, infection, carelessness in nursing, overheating or expos- 
ure to cold. From this moment there are signs of a disposition to 
dyspepsia, such as abnormal changes in the chyme, inflammatory 
irritation of the intestinal mucous membrane^ absorption of 
abnormal products of digestion or bacterial products into the Uood, 
producing the clinical picture of dyspepsia and intoxication. There 
are many theories regarding the peculiar reaction of the infant 
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organism with the taxic sjinptoim oomplezi and while varioua authors 
have different conceptions about its principle phases^ discorded oon- 
sciousness is always in the f or^round. It is possible that the aeidotio 
constitution — so-called by Ylppo — gives rise to this peculiar reac- 
tivity. It remains undecided what influence is exerted by the exsic- 
cation of the organism, by the absorption of bacteria, endotoxins, 
or the higher-split products of proteins in the blood. 

The theories regarding the pathogenesis of dironic digestive dis- 
orders are not so clear cut In my opinion, however, a definite 
advance was marked by the fact that Finkelstein has abandoned the 
expression of ^^disturbed balance,'' and has substituted the clinical 
phrase of "dystrophy,'' corresponding to my designation of "hypo- 
trophy." This term will probably give way to "decomposition," as 
physicians have a fixed idea regarding the clinical picture of these 
disorders. It should be added here that questions of nomenclature 
and theoretic speculations are partly responsible for the fact that many 
practitioners are not versed in the diagnosis and treatment of chronic 
digestive disorders, or fail to apply the advanced knowledge gained 
by practical experience. To me it seems specially important to the 
interests of practical infant welfare that this chapter be divested 
of superfluous theory so that the subject may be made as simple as 
possible, and for this reason I offered certain suggestions and 
presented a scheme in a previous article (1). In the first place it is 
very necessary that the medical practitioner differentiate between 
mild and severe disorders, so that he may determine when it is safe 
to use artificial mixtures and when it is imperative to siibstitute the 
cardinal health food, breast milk. Despite our uncertainties regard* 
ing the pathogenesis of chronic digestive disorders, we have undoubt- 
edly made extraordinaiy progress in the treatment of these diseases. 
First of all, we now appreciate the importance of inanition in these 
CSL8W, and therefore avoid unnecessary fasting. As soon as possible 
the disturbed organism must be supplied with all requisite food 
elements (Bausteine) in sufficient quantity and in a mixture that will 
be readily assimilable, permiting normal cell growth, an essential 
basis for normal water fixation. Naturally, breast milk best fulfills 
these requirements, for althou^ sucoees with a given artificial mixture 
may have blinded certain authors, the idea is gaining ground daily 
that breast milk is not only the best food to maintain the health of an 
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infant but also to restore it in cases of disordered nutritation. How- 
ever, we must remember that in certain severe conditions of inanition, 
especially in yarious forms of atrophy, breast milk must be supple- 
mented by an artificial mixture rich in salts and albumin, avoiding the 
development of a predisposition to dyspq)8ia. Either buttermilk or 
milk and ^gg albumin, with a definite amount of carbohydrates 
(the drextrin-maltose mixture, 3-5 per cent., being perhaps the best) 
may be prescribed- In general, I am opposed to fixed dietetic pre- 
scriptions in the sense that the practitioner need only know how to 
employ ordinary trade preparations. He should be able to impro- 
vise mixtures without reference to the pharmacist, and this should be 
based on a definite knowledge of what he seeks to attain. He should 
be able to proceed from the known fact that a mixture high in carbo- 
hydrates but low in proteins readily induces diarrhoea, but that more 
carbohydrate is tolerated in a vehicle enriched by albumin.* 

The dangers of inanition are especially serious in the dysenteric 
disorders of children which have lately increased considerably instead 
of the ordinary summer diarrhoea. A number of children with this 
affection succumbed to the gruel mixtures continued over weeks at a 
time, and not to the dysentery toxin or the bacterial invasion of the 
large intestina They might have been saved if after thorough 
evacuation and irrigation of the intestines a more nutritious diet had 
been ordered. In these cases^ the general condition, especially the 
nervous symptcmis, and not the stool findings, should decide the 
dietetic regimen and it is absolutely wrong to continue gruel feedings 
so long as the stools show traces of blood. The mortality rate of 
typhoid fever has declined since we allow a more nutritious diet, 
and the same holds true in dysenteries, and a knowledge of this fact 
by the majorilgr of physicians will assure the recovery of many diildren 
who would otherwise succumb to the effects of protracted feedings 
with gruel mixtures. 

With this I will drop the discussions of the nutrition and disorders 
of infants and will consider three diseases which have again been 
forced into the foreground of interest by the war and incident con- 
ditions, namely, rickets, syphilis and tuberculosis. 

We have latterly bfecome acquainted with the severest forms of 

'LAKOSTEm: Deutsche med. Wchnschr,, 1921, xxiii, 10. LANGSTEm-GHJPPEWT: 
Ueher JProphylaepe und Th0rajne der Kinderkrwuikheiten. 
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the English diseaBa The cause of this lay in the food blockade^ for 
it is common knowledge that infants and small children react rapidly 
to deficient or unsuitable feeding by pathologic bone development^ 
though adult man is not immune to the same reaction. We have seen 
cases of the fragility of the bones the like of which had never come 
under our observation before, though this fact has by no means led the 
profession in (xermany to accept the point of view that rickets is sim- 
ply an avitaminosis. Even though we were not in a position during 
the war to study the vitamin question with the intensity with which 
this was done in America and England, there are at our disposal a 
number of valuable and critical works that permit us to state that the 
conception of rickets as an avitaminosis has not solved the problem 
but has given it a one-sidedness which may prove detrimental to 
future investigations. The youthful bone reacts to the most varie- 
gated unfavorable influence, and invariably through changes of the 
osteoid tissue. This reaction is not limited to a certain dietetic 
regimen, but we must also consider the hygiene and care of the child. 

The treatment of rickets has been the subject of many experiments 
and a distinct advance has been made by the fact that artificial moun- 
tain simlight can affect a cure of the severest forms of osseous rickets 
in a relatively short time. This domain of artificial heliotherapy is 
uncontested. So far as the question of diet is concerned, we still 
maintain the position that a moderate amount of milk with carbo- 
hydrates, vegetables and fruit constitutes the most serviceable regimen. 
Perhaps the presence of accessory food factors in this mixed diet 
plays a definite role in the cure of rickets. It seems to me to be pre- 
mature to exploit commercially the therapeutic value of these acces- 
sory food substances in rickets and Barlow's disease (to mention only 
the principal diseases), and to put vitamin preparations on the 
market^ as has been done in Germany and perhaps even on a 
larger scale in other countries. 

Congenital syphilis has also increased during the last few years. 
The methods of therapy have been greatly improved inasmuch as we 
no longer consider any treatment sufficient unless from four to six 
courses have been given during the first two years of lifa The 
combined mercury-salvarsan treatment is in greatest favor and on all 
sides emphasis is placed on the necessity for constant serologic con- 
trol of all cases during treatment A sufficient number of years has 
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not elapsed to determine definitely what percentage of casefl of con- 
genital syphilis is perman^itly cured and what method is best The 
fact) however, that a large number of patients, even with visceral 
syphilis, after thorou^ treatment have been free from symptoms of 
the disease for almost a decade and persistently show a negative 
Wassermann reaction justifies the optimistic view that this scourge 
will eventually be conquered when the public has been prop- 
erly educated. 

Finally, in r^ard to tuberculosis, it must be admitted that this 
disease has increased to an alarming extent. Heretofore, as a rule, 
childr^ of the proletariat were not infected until about the fourteenth 
year of life, to-day the majority of young children harbor the tubercle 
bacillus, at least in the lymphatic gland& The importance of this 
infection is therefore much greater for our children and the chances of 
a victorious outcome in the fight against glandular tuberculosis 
are decreased. 

The disease has increased in frequency not only among the 
children of the proletariat, the same holds true of the middle classes 
and the well-to-do. This is disclosed by the results of biologic tests, 
among which the intracutaneous reaction alone is adaiowledged as 
trustworthy in Germany. Because of the many sources of error the 
rontgenogram must be studied with great care. 

The early diagnosis of tuberculosis is of primary importance in 
children. A nutritious diet with complete satisfaction of the require- 
ments of albumin and fat and avoidance of carbohydrate fattening 
is absolutely necessary, along with rest, fresh air and sunlight We 
have learned lately that heliotherapy can be successfully applied even 
in the lowlands, on house-tops and in the open field, and that it is by 
no means necessary to send a child to the mountains in order to cure 
tuberculosis of the bronchial glands. 

Divergent views are held in regard to the efficacy of tuberculin. 
I have no doubt that investigation vrill gradually reveal what bene- 
ficial factors are inherent in tuberculin therapy and will determine 
the proper indications for the selection of this preparation. The 
hopes placed in Friedmann's remedy have not been fulfilled, but there 
is no ground for the pessimistic view that a specific for the disease will 
never be discovered. 
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WORKMAN'S BACKACHE 

A WORKMAN with a lame or painful back is in a serious position. 
He knows he has a pain in his back that prevents him from working, 
but often he has little dse to prove this than his own statement He is 
depressed by the fear of a permanent disability and this depression 
grows during the slow progress of his condition and his enforced 
idleness. He is often told bj the doctor and by his employer that 
he is faking and this adds to his general fear that he will not be able 
to work and that he will not be able to collect the compensation that 
is justly due him. Consequently, most of our back cases come to ex- 
amination with the idea that they must exaggerate their symptoms to 
get any recognition from the surgeon, feeling that if they acknowledge 
to their employer that they can do even light woik, they will be 
denied compensation. 

Many physicians, especially in the smaller places^ with lack of 
proper diagnostic equipment^ diagnose cases of lame back, unless there 
are marked and visible lesions, as malingerers Many of these cases 
spend their own money for* various cures and often get relief from 
someone who gives them massage or manipulations, and this only adds 
to the surgeon's belief that the man is faking, while in reality he had 
some injury, sodi as sacro-iliac subluxation, and an osteopath has 
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performed tlie proper manipulation and given him relief. The general 
subject of our diagnosis and treatment of back injuries in workmen 
had, in our opinion, thrown more discredit on the general medical 
profession than anything we see in this Clinic 

Lame backs have a bad reputation with insurance companies and 
employers. This, the medical profession should realize, is their fault, 
for the insurance companies and employers accept the word of their 
attending physician that the man with the lame back is faking. Con- 
sequently, lame back cases form a large percentage of the compensa- 
tion cases heard before industrial boards at this tima 

The members of the compensation boards have seen many back 
cases diagnosed as malingerers by the sworn testimony of the company 
doctors. The same cases have been examined by their medical ex- 
aminer who usually has availed himself of hospitalization and a large 
diagnostic equipment^ and has often found in the so-called malingerers, 
extremely serious back injuries or some disease that may or may not be 
due to an injury, but should have been explained to the man and 
treated long before. Therefore, the members of the Compensation 
Board view the medical testimony in back cases with great suspicion 
and commonly believe that if a man who is earning twenty-five to one 
hundred dollars a week is willing to stay off of that work for a year or 
more at twelve dollars a week that he has an injury, especially if he 
introduces some medical testimony that he has some injury. Back 
cases are oftentimes awarded total, permanent disabilities when they 
are only partial disabilities, and would have been doing some work 
if the case had been handled promptly and properly. The causes of 
back pain are many and the diagnosis is often impossible without 
prolonged study. 

The authors have found that there are malingerers claiming back 
injuries that do not exist and faking inability to work after a real 
injury, when they are able to work ; but we have also found that in men 
coming before the industrial boards for examination, the malingerers 
of back injuries are less than in other classes of cases. 

In our Clinic the most mistakes in diagnosis that we have se^i 
come from dim and blurred X-rays of the spina In view of the above 
conditions we believe it would be valuable to include in this, the last 
issue of the Clinics, our methods of diagnosing back pain* Without 
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proper diagnodsy tlie treatment ia empiricaL Often to make a diag- 
nosis of back pain we need all the modem laboratory equipment and 
the moot skillful X-ray technic and interpretation. 

PRACTICAL MECHANICS OF THE SPINE 

We believe that before an intelligent physical examination of the 
spine can be made there must be a thorough understanding of the prac- 
tical anatomy and mechanics of the spinal column. 

Curves. — ^In the quadriped days the spine was supported at both 
ends; there was no cervical or lumbar curve. When the quadriped 
assumed the attitude of the biped, in order to maintain the upright 
position and eliminate excess strain on certain groups of muscles so 
that the weight would be distributed equally on each side of a perpen- 
dicular line which can be called the weight line, establishing easy bal- 
ance, it was necessary to develop cervical and lumbar curves. In the 
young infant these two curves are not present. In the new-bom infant 
the head is dropped forward, the spine has one long, backward curve, 
due to muscular weaknesa In the child, the cervical curve appears 
first as muscular power is developed, to enable the infant to raise and 
control the head. The lumbar curve does not appear until the child 
stands, and the erector spinee muscles hold the body upright against 
the resistance of the iliopsoas muscles and pelvic and hip ligaments. 

The weight line of the spinal colupm would be indicated by a line 
dropped perpendicularly from the ondontoid prooess of the axis with 
the individual in erect posture. The normal curves of the spine are 
four. The cervical is concave backward and begins at the first cervical 
and ends at the second dorsal. The dorsal curve is convex backward, 
beginning at the third dorsal and ending at the tenth dorsal vertebra. 
The lumbar curve is concave backward, beginning at the eleventh dor- 
sal and ending at the lumbo-sacral articulation. These three curves 
are the effects of balancing the body in the upright posture, and are 
partly produced and kept up by the intervertebral disks. The fourth 
curve is the pelvic or the sacro-coccygeal which is a fixed curve. 

These curves are altered by disease and much more frequently by 
occupation or postural defects. 

Movements of the Spine. — The movements of the spine are flexion 
and extension, Le., movements of the body forward and backward ; lat- 
eral motion, i.e., movement of the body to the side; and rotation, i.e.. 
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twisting the body. Flexion and extension are greatest in the ceirical 
and lumbar regions. Motion is very limited in the tlioracio region, as 
it forms part of a rigid chest wall, the spinous processes overlap and 
the intervertebral disks are thin. Lateral motion is greatest in the 
neck, as will be understood if we consider that the articular processes 
face up and down more than in any other direction. 

Muscles. — The flexors of the spine are the muscles situated in the 
front of the vertebrse, and it is not essential that we should know the 
names of the various groups. The flexors of the spine are practically 
never strained by injury. These muscles are brought into play if we 
have a patient lying flat on his back on a table and direct him to rise 
from this position to the sitting ona In this motion the pelvis is first 
fixed by the action of the thigh muscles. The head is lifted from the 
ground by the action of the muscles in front of the neck. The dorsal 
region is then raised by the anterior abdominal musdes. At this time 
the normal lumbar curve has disappeared ; the rectus and other ab- 
dominal muscles continue to act, assisted by the flexors of the spina 
The psoas and iliacus assist in this flexion and tilt the pelvis around 
the axis of the hip joints until the sitting position is reached* The 
f urtlier flexion is now restricted by the ham-string muscles, which, as 
ihe knees are extended, are fully stretched. As the knees are bent 
further forward flexion can apparently be obtained, but this is only 
apparent as the movement is most entirely obtained by rotation of the 
pelvis around the hip joints, as the ham-string muscles are now relaxed. 

The extensors of the spine are situated to either side of the spinal 
column. The largest and most important of these muscles is the sacro- 
spinalis, often called the erector spinse. This muscle is the most fre- 
quently strained back muscle, as it does most of the work and heavy 
lifting. It is readily palpated, as it is just to the outside of the spin- 
ous processes just under the skin and posterior layer of the lumbar 
fascia. In the attachment of the muscles of the back, as in muscles 
elsewhere, there are two forms of attachmenta First, the tendons of 
origin may be inserted into the muscle fibres gradually, or second, these 
fibrous tissue bands may be inserted abruptly. Where the junction of 
fibrous tissue of origin into the muscular tissue is gradual, the means 
of jimction is strengthened. Where there is no gradual imbedding of 
fibrous tissue with muscle, there is a weak spot, as muscle tissue pos- 
sesses more elastidly than fibrous tissna One of these points is where 
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the extensor muscle is attached to the transverse band extending out- 
ward on the transverse processes of the lumbar vertebres and there is 
likely to be a strain at this point The sacroHspinalis muscle runs 
between two layers of dense fascia, the fascia lumlxnlorsalis^ which 
forms a sort of tunnel or tendon sheath for it 

LwmhoT Region. — ^When the individual is in an upright position, 
the junctioik of the fifth lumbar with, the sacrum is at an angle of 
forty-five degrees, with a downward and forward thrust at every step^ 
In consequence of the lumbar curve there is also a distinct change in 
the position of the sacrum as regarding the ilia; that is, when we are 
sitting, the sacrum is undoubtedly the keystone of an arch, the wide 
part being at the top and the narrow part toward the coccyx at the 
bottom, but when the patient resumes the upright position the sacnmi 
is tilted forward and downward Now, instead of the top being 
above, the top is in front; the front iai below ; and the back is abova 
The back of the sacrum is narrower than the front, and consequently 
instead of the keystone of an arch set between tihe ilia, there is an in- 
verted keystona Now, if the lumbo-sacro-iliac ligaments are severed, 
the sacrum would drop forward and downward until it reached a point 
of rest on the pelvis, because there is no bony support except for a few 
irregularities on the articular surfaces of the sacrum with the ilium to 
support this joint between the ilia. We haye then, to depend entirely 
on the ligaments which hold together the ilium, the sacrum and the 
fifth lumbar, for our upright standing position. The sacrum and 
fifth lumbar form a fulcrum at whidi all the weight from the upper 
part of the body is transmitted to the lower part of the body. This 
weight might be carried normally without trouble inasmuch as these 
ligaments are amply able to hold the weight put upon them when 
everything is normal We know, however, that the lumbo-sacro-iliac 
region varies greatly from studies of X-ray findinga Dr. Archer 
O'Reilly, of St Louis, has made numerous dissections of this region, 
preceded by X-rays, and while his investigations are not yet complete, 
according to his own statement, there has been proven a wide range of 
variation in the normal of this region. 

Boughly speaking, the cervical articular facets are set almost in 
the horizontal plane, becoming a little more perpendicular as the base 
of the cervical r^on is reached. The dorsal roughly set in a per^ 
f ecdy lateral plane, that is, at right angles to the anterior posterior 
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plana The lumbara ordinarily set at an angle of 45 degrees to the 
anterior posterior plana 

This angle in some individuals is almost 90 degrees^ and in others 
much lees than 45 degrees^ the articular facets being set almost in an 
anterior posterior plana When this occurs^ a downward and forward 
thrust of the weight above falls entirely on the ligamentous support 
along the vertebral colunm. Normally the lower articular facet of 
the vertebra above lays behind the upper articular facet of the next 
lower vertebra; the lower facet facing inward and the upper facet 
facing outward. This has a marked effect in preventing forward 
slipping of one vertebra upon the other^ locking them in placa 

If, fowever, these facets lay in an anterior poeterior plane, it can 
be readily seen that there would be nothing except the ligaments join- 
ing the two vertebrsB to prevent the forward slipping of one vertebra 
upon another; and in the lower lumbar region especially the junction 
of the fifth lumbar with the sacrum, it is not an uncommon thing to 
actually find the fifth lumbar slipped forward on the sacrum, the find- 
ing being made by a lateral X-ray. 1i all these facts are taken into 
consideration and it is then shown that the pelvis, in a standing, f or^ 
ward bending position is fixed in a definite position by the ham strings 
which are attached to the lower posterior part of the pelvis, namely 
the tuber ischii, with the body leaning forward, that we have here a 
lever of the first class with the spine above the lumbo-saeral region as 
one end of the lever ; the ilia and the lower extremities as the other end 
of the lever, with a fulcrum at the junction of the fifth lumbar with the 
sacrum and the sacrum with the ilia. Granting that all these struct- 
ures are normal, there is sufficient factor of safety in the structure of 
the ligaments and bones to withstand any ordinary amount of strain. 
We, however, are not dealing always with the normal. We have here 
a group of bones and joints and ligaments which are subject to all the 
ills to which other bones, joints and ligamenta in the body are suscept- 
ible, namely, overstrain, toxemias, poor intestinal or renal elimination, 
overexposure, infections, overwork or fatigue; and, therefore, we 
cannot assume what we ordinarily have been assuming — ^that it is 
impossible to seriously injure these structures mechanically. We 
know that joint pains in all parts of the body are frequent as a result 
of toxemias and infections and overstrains. Ligaments are poorly 
supplied with blood because they are connective tissue structures and 
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need comparatively little blood supply. Normally they are elastic to 
a considerable degree and we know that when they are overstrained 
they give sharp and severe pain. We know that tiiey lose their 
elasticity when inflamed. We also know that in these structures 
infections and toxsamias^ especially chemical deposits, occur with 
a greater degree of frequency than in the tissues which are better 
supplied with an active circulation. Therefore, we can assume in this 
great collection of ligaments in the lower spine, subjected as they are 
to great strain, that we may have severe pain as the result of a consid- 
erable number of causes^ It has been definitely proved by obstetri- 
cians that in the physiological condition of pregnancy, the pelvic inlet 
and outlet can be increased or decreased by hyperflexion or hyperex- 
tension of the thighs. If the sacro-iliac ligaments under these condi- 
tions can relax sufficiently to allow movement enough to actually 
increase or decrease the pelvic inlet or outlet, then, certainly under 
other conditions this same relaxation can exist and allow abnormal 
motion. Assuming, then, that the body is bent forward and either by 
a lift or a sudden strain of any kind, causing sudden weight to be 
exerted on the shoulders, there is a tremendous strain thrown on the 
support around the fulcrum ; and if the ligaments and muscles are not 
strong enough to retain the bones in their normal positions, something 
must give way and undoubtedly does give way much more frequently 
than we have previously thought. 

There has been much dispute because the X-ray does not show 
actual dislocation. If it is remembered that X-rays are only shadows 
and that they have no third dimension, and although a stereo is sup- 
posed to be a third dimension, it is an extremely poor third dimension, 
because there are so many variations in the angle at which the X-ray 
may be taken and the normal varies so greatly that even with the 
expert a sli^t displacement might be overlooked, and with the average, 
certa&ly is overlooked in a large majority of cases. Attention is also 
called to the fact that these displacements are probably not gross 
enough to be detected without very critical study of an X-ray, if then. 
It is probable that these are rotations on an axis, the axis being a line 
drawn transversely from side to side through the middle of the sacrum 
in the case of the sacro-iliac, that the upper part of the sacrum moves 
sli^tly forward and the lower part moves slightly backward, thereby 
putting an acute strain on what is probably, at the time the subluxation 
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occurs^ an already oyerstrained or somewhat abnormal ligament This 
acute strain brings on sharp pain and the pain persists imtil one of two 
things happens; either the strain is removed by a replacement of the 
bones in their normal position, or the ligaments become adjusted to 
their new position and gradually the traumatic inflammation, which 
is set up by the overstretching, subsides. 

VABIATIONS IN THB FIFTH LUICBAB VXBTBBBA 

It is extremely difficult to say what is absolutely normal in the fifth 
lumbar vertebra. There undoubtedly exists, however, some variation 
which causes or subjects the patient to greater liability of lower back 
pain. The position of the articular facets has already been qK>ken of. 

There are several types of fifth lumbar vertebra. 

Firsts one which is of goodly size and sets atop the sacrum in a 
proud position, with the transverse processes free, with one to one and 
one-half centimeters between their tips and the crests of the ilia at tiie 
nearest point. 

Second, there is another type, lying low and flat between the ilia 
with the lateral processes projecting and overlaping the shadow of the 
ilia. This approaches the so-called sacralized fifth lumbar. 

Another type is the actually sacralized fifth lumbar vertebra in 
which the fifth lumbar vertebra forms an integral part of the sacrum, 
lying between the ilia and being joined to the sacrum by a bony bridge ; 
and in some cases actually joined to the ilia. 

Still another variation occurs in the half -sacralized fifth lumbar, 
in whidi one side of the fifth lumbar seems to be joined to the sacrum 
and the other half free as in the nonnaL In many cases, there will 
be found on the side joined to the sacrum a not only long, but very 
broad fifth lumbar lateral process in the form of a bat wing. These 
are found in individuals who have no back pain as well as individuals 
who have back pain, as is the case in all these variations. (See Fig. 1.) 

In any of these there may be what may be compared to a cervical 
rib in the upper spine; that is, a very long transverse process on one 
or both sides. In a number of cases which have come to the authors' 
attention there is an actual joint formed between the transverse process 
of the fifth and the inner surface of the ilium on one or both sides, 
with actual joint formation and ligamentous support It was believed 
formerly that these long processes in themselves gave pain. This, 
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I Fig. 1. 



X-Ray by Dr. H. E. Potter. Long lateral process on fifth lumbar vertebra with sacralixed fitth and 
attachment of fourth to fifth lateral. 
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Cervical iib« discovered by X-ray after persistent cervical pain following slight trauma 
(X-ray by Dr. H. E. Potter.) 
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Fio. 3. 



Congenital anomaly of the first dorsal vertebra consisting in the existence both on the right and left 

sides of an articulating rudiment which projects beyond the end of the transverse process. This 

rudiment which is not more than three-eighths of an inch long appears to interfere somewhat with 

the articulation of the tubercle of the rib to the transverse process. 

(X-ray by Dr. H. E. Potter.) 
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however, is not the authors' opinion, since it has been seen in a nmn- 
ber of patients who had no pain which could be attributed to this 
condition ; and one case which came to operation in which the processes 
appeared in the X-ray to be the same on both sides, but on one side 
only was there pain which could be attributed to the long process. 
This case came to operation and it was found that on the side the 
patient had pain, the symptoms of which will be taken up in the ques* 
tion of differential diagnosis, that there was a pinching of the fifth 
lumbar nerve, which was caught between the lateral fifth lumbar pro- 
cess and the sacrum in spite of the fact that normally the nerve comes 
down in front of the lateral processes. 

Upper Lumbar. — ^At the junction of the dorsal with the lumbar 
region, we have mechanically, a hinge between a comparatively fixed 
and a freely movable part of the spine, there being practically no 
flexion in the dorsal spina With a sudden force which drives the 
body into flexion, the weight of the blow will be practically entirely 
received at the dorso-lumbar junction. If thia force is sufficient to 
cause an injury of greater severity than a sprain in this region, there 
is apt to be a fracture or a fracture dislocation in this region and the 
reasons for the frequency of this fracture dislocation are well sum- 
marized in Piersol's "Practical Anatomy,'' as follows: 

The latter accident is usually caused by extreme flexion of the 
spine, and of the three points mentioned it is most often found in the 
segment including the lower two thoracic and the upper one or two 
lumbar vertebrse. This is due to the fact that (1) this segment has to 
bear almost as much wei^t as the lumbar spine, and yet its vertebm 
are smaller and weaker. (2) The transverse processes are short, 
while the longer ones below, together with the crest of the ilium and 
tiie ribs above, give a powerful leverage to the musdee that move the 
region in question. (3) It is the region at which the most concave 
part of the thoracico-lumbar curve is found, making the ^'hollow of 
the back" and corresponding to the "waist" where the circumference 
of the trunk is smallest (4) Its nearness to the middle of the 
column enables greater length of leverage to be brought to bear against 
it than against any other part (5) The different segments of the 
spine above it are comparatively fixed (Humphry). These anatomi- 
cal facts account for the frequency and severity of the injury known 
as "fracture dislocation" in this region as a result of extreme flexion. 
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One of the most important aids in the diagnosis of back pain is a 
detailed history, and we are giving here in detail our outline for 
taking this history, as we beUeve that every point mentioned in this 
history has had at some time or in some case a bearing on back pain. 

Chief Complaint. — ^TJhder this it is wise to go to great pains to 
record as minutely as possible, in the patient's words, the history of the 
back pain; and it should be noted whether the pain is constant^ dull; 
severe and constant; throbbing or burning. It should be noted 
whether the pain is ref ered or whether it is localized at all times, and 
what conditions, such as weather, influence this pain. 

Present Illness. 

(a) Manner of onset of the pain or a detailed record of the acci- 
dent. In this description the man should be asked to place 
himself in the exact attitude he was in at the time of the 
accident; the date and exact hour of the injury should be 
noted ; what the patient was doing at the time of the start of 
the pain. If the pain was due to violence from without, the 
exact nature and direction of the force should be ascertained ; 
whether the violence was a sharp blow or a continued force 
and the direction of this f orca 

(b) Possible cause, as related by the patient 

(c) Subsequent history in order. 

(d) Present symptoms — character of; frequency; occurrence. 

(e) Previous treatment; idiosyncrasy for drugs and food. 

(f) Symptoms in other organs and systems — 

Cardio-vascular 

Respiratory 

Gastro-intestinal 

Genito-urinary 

Nervous 

Past Medical History. 

(a) Birth — character of . 

(b) Infancy — ^nutrition; feeding. 
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(o) Diseases of early cbildhood — 

Measles Chickenpox 

Scarlet Fever Mumps 

Diphtheria Smallpox 

Whooping Cough 

(d) Subsequent diseases — 

Typhoid Tonsilitis 

CSiorea Sheumatism (character of) 

Pneumonia Colds (character of) 

Pleurisy Coughs (character of) 

Convulsions — ^unconscious attacks. 

(e) Subsequent injury. 

(f) Operation. 

(g) Yeneral diseasa 

(h) Menses and obstetrical and gynecological histoiy. 
Social History. 

(a) Nationality 

(b) Occupation — ^type of; outdoora' 

(c) Personal hygiene: Housing conditions^ air^ ventilation, 

drainage. 

(d) Diet — amount) regularity. 

(e) Personal habits: Exercise, bath, tobacco, coffee, alcohcd. 
Family History. 

(a) Father, Mother, Sisters, Brothers. 

(b) Grandparents 

(c) Husband, Wife, Children. 

(d) Family Diseases, i. a. 

Renal, Cardio-vascular, T.B. 

Malignancy — Gout 

Bheumatism— -Convulsions 

Mental — Lues 
The following physical examination is quoted in detail, as we 
believe that by following a detailed form of physical examination, 
nothing will be missed, and one point missed in this physical exami* 
nation may betiie point that is the controlling factor in the case of the 
back pain. We believe that it is important to emphasize the fact that 
the patient should be examined stripped, as in no other way can any- 
thing like a correct examination be made of cases of back pain. One 
Vol. IV, Ser. 31—16 
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of the important things to notice is the action of the man when he is 
undressing himself ^ as a man undressing himself will perf orm, if he is 
following the ordinary custom, all the spinal motions^ and malingerers 
very often forget this if they believe they are not being watched 
while undressing. 

Physical ExanUnatian 

1. General — 

(a) Blood-pressure, pulse, temperature 

(b) Drees and behavior 

(c) Hei^t and wei^t 

(d) General build, i. a, adipose, muscular, bony 

(e) Cachexia — Wasting, i.e., T.B., diarrhoea, malignancy 

(f ) Posture and movements 

(g) Station and gait 

(h) Pallor — cyanosis — ^jaundice 
(i) (Edema — face, extremities 
(j) Glandular enlargement 
(k) Eruption and rashes 

2. Special — 

(a) Head and face: Size, shape, expression, tumor, swellings, 

color, movements of muscles^ hair, color scalp. 

(b) Ears: Waxy, discharge, deaf 

(c) Eyes: Ptosis; paralysis of muscles 

Exophthalmos — sclera — cornea 

Pupils — reaction to light and to accommodation 

(d) Nose: Septum — ^breathing — adenoids 

(e) Mouth : 1 Lips, color, herpes 

2 Buccal mucous membranes — color, eruption 
. 8 Teeth — dental, pyorrhoea 

4 Tongue — ^tremor, deviation, coated 

5 Pharynx — ^tonsils^ palate 

6 Larynx — ^voice, speech 

(f ) Neck : General contour, shape, musculature 

Pulsations, gland enlargements 
Tracheal tug, thyroid 

(g) Chest: 

1. (General: (a) Symmetry; standing, sitting. 

(b) Shape, phthisis, barrel, rhadiitic. 
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(c) Expansion. 

(d) Tumors. 

(e) Veins. 

2. Special: (a) Lungs — 1. Inspecjtion, retraction, ex- 
pansion, atrophy, flattening. 

2. Palpation, dropping shoulder, 

rigidity of muscle, muscle 
expansion, tactile fremitus. 

3. Percussion — Resonance, de- 

fine border, apex retraction. 

4. Auscultation — 

(a) Breathing, type of. 

(b) Voice conduction. 

(c) Rales — Frictions. 

(b) Heart — 1. Inspection: Precordial pul- 
sation, precordial bulging, 
apex beat. 

2. Palpation : Thrills^ apex beat, 

type of pulsation or heart 
action. 

3. Percussion : Outline of heart, 

outline of large vessels 
at base. 

4. Auscultation: Type of heart 

beat, rate and rhythm; 
murmurs, description and 
transmission, adventitious 
sounds^ 
Deecription of 1st and 2nd 
sound at each heart area — 
mitral, aortic, pulmonary, 
tricuspid, 
(h) Spine: Inspection. 
1. Asymmetry — 

(a) Postural : Have patient fold arms and bend for- 

ward. If asymmetry disappears, it is due 
to posture. 

(b) Real is a permanent anatomical change^ 
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9. Attitude. In ceortain cases such as sacro-iliaa^ aulh 
luxation, this is almost typical. 

3. Rigidity of muscles. 

4. Spinal cuires. 

(a) Disappearance of nonnaL 

(b) Exaggeration of normaL 

(c) Fixation. 

(d) Lateral curve, 
(c) Rotation. 

6. Movementa 

Flexion of the spine to the right and to the left, with the patient's 
feet together, the kneee and hips straight, should be requested ; and 
movements of the spine noted and eliminate the difference in the curve 
described by the muscle, which is sometimes misleading. This is 
especially true in patients with superficial fat and in men with very 
large back muscles. 

In forward flexion, note disappearance of the lumbar curve by 
either posterior convexity or flattening, noting any segment of limita- 
tion in any of these motions, and the point at which the curve begins ; 
whether it is above the fifth lumbar or at the junction of the lumbar 
and the sacral vertebne. 

BOTATION OF THE SPINB 

Patient's hips should be held in a fixed position and he should 
be requested to turn to his fullest ability to the right and then to 
the left, looking over one shoulder and then over the other. Normally 
he should be able to rotate 90 degrees in either direction. 

Hyperextension of the spine should be requested and mental note 
made of the amount of lumbar curve possible. During this examina- 
tion the patient should be requested to put one finger on any spot of 
pain elicited by any of these motions and this spot should be mailed 
with an indelible pencil. 

The patient is then requested to sit on the exsmiuing table with his 
1^ straight out on the table and his kneee in full extension, hips at 
right angles. This correq)onds, of course^ to a position of right angle 
flexion of the spine; and if he can assume this position, it is the posi- 
tion of full forward flexion, and can be checked with the amount of 
forward flexion that the patient demtnstrates in standing. The only 
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difFeorenoe being that there is lesB weight or strain put on the lumbar 
muscles. The position of the spine would be the same as in right 
angle flexion. 

The patient is then asked to lie flat on the table and it is noted 
whether his legs come into full line with his body on a level with 
the table^ as opposed to a stooped position which he may assume when 
he stands up. In sacro-iliac subluxation it is just as impossible for a 
patient to straighten his leg while lying down as while standing up; 
and hyperextension of the 1^ is just as painful to the patient standing 
or lying down. 

While he is on the exsinining table, note is made of the amount 
of lumbar curve, by placing the hand beneath the curve while the legs 
are in full extension and whether this curve disappears when the thighs 
are brought up to right angle flexion. He is then asked to turn face 
down on the table and attention of the examiner is drawn to the ease 
VTith which the patient turns. This involves the use of the muscles of 
rotation of the spine and hips, and is an extremely difficult act to per- 
form in patients with actual inflammatory condition in the limibar 
and lumbo-sacral region. 

Following this, the patient's elbows should be held at the side and 
he should be requested to stand in a normal posture while the exam- 
iner places his arms under the patient's elbows and lifts the body 
weight of the patient by a straight upward lift, without hyperexten- 
sion. This, of course, removes the weight from any inflamed areas and 
should give relief and not pain. We know of no condition existing in 
the spine which should give pain on a straight upward lift of this 
type; and if the patient complains of pain, it is reasonably sure that 
he is at least exaggerating his symptoms. 

Polpatiofk — ^A manual examination of the entire spine 
from the base of the skull to the end of the coccyx should be 
made, marking on first examination the tender spots elicited. 

This should include pressure over the sacro-iliac joints and 

over the exits of the sciatic nerve at the sciatic notcL All 

points of tenderness should be carefully marked with a akin 

pencil. Rigidity of muscles should be noted. 

There is a method of examination introduced by Doctor Freiberg, 

of Cincinnati, in which a palpator of measured resistance is used. A 

rubber button the size of the end of a man's thumb on a rod which in 
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turn is ODxmeeted with, a sprmg scala In this way the amount of 
prewnre being used on the spine can be estimated and diecked up. 
This is one of the best malingering tests of which we have knowledge. 
The t^ider areas of the spine are gone over with, the patient's attention 
conoantrated on the examination of the ba<^ and it is noted at what 
pressure weight he complains of pain. A second examination is made 
a few minutes later, after the patient's attention has been somewhat 
distracted and a check up made to see whether again the same amount 
of pressure is necessary. I£ two pounds of pressure are used one time 
and ei^t ounces another to elicit pain, and this repeatedly varies to a 
considerable degree, and at the same time the points vary in location, 
it can be estimated that the patient does not have the amount of pain 
and tenderness which he states he has. Again, if the points vary it 
can certainly be said that they are not tender points due to any 
inflammation or organic trouble, inasmuch as tenderness due to 
inflammatory process does not change its location in the course of 
an examination. 

Measurements. — ^McEendrick in " Back Injuries " gives a useful 
measurement of forward flexion. A tape measure is used and the 
commencement is laid over the first dorsal spine^ the second spot 
located is the last dorsal spine which is usually twelve inches below the 
first; the third is the spine of the fourth lumbar and the final is 
between the posterior superior spines. 

During the first measurement the patient should be in the normal 
standing position and the second measurement is made when he bends 
forward as far as he can, the tape being held at the first dorsal vertebra. 
It is found that there is no increase in distance between the first and 
twelfth dorsal spine, but that the distance between the last dorsal spine 
and the fourth lumbar has increased on the average about one and one- 
half inches, and the distance between the fourth lumbar spine and the 
posterior superior spines has increased about one inch. 

Percussion. — Patient should then be requested to fold his arms in 
front of him and stoop forward to an angle of about 45 degrees. With 
the examiner's left hand flat on the base of the cervical spine at its 
junction with the dorsal, the back of the left hand should be struck a 
fairly heavy blow with the clenched right hand, giving a sharp jar to 
the patient's body and he should be requested to state, if there is any 
pain elicited, where this pain occurs. The patient's position, with 
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the blow directed forward and downward will naturally put sudden 
strain on especially tlie lower lumbar and sacral region. While the 
blow is not struck from this point, if there is actual tendemees at the 
attachments of the lumbar muscles or in the ligamentous support of 
the lumbo-saero-iliac region, this blow will bring it out Patient 
should then stand erect and without calling his attention to what is 
being done, a conversation being kept up continually, the examiner^s 
hand should be placed on the shoulders of the patient and gradual 
pressure exerted. If there is an inflammatory process in any of these 
articulations along the spine or a breaking down or inflammatory 
process in the bodies below the cervical region, pain should be elicited 
at the points involved in the inflammatory process. 

(i) Abdomen: 

"a Symmetry , 

b Shape 
Inspection:^ c Contour, movements, reap, fabdominal 
d Peristalsis \ thoracic 

.e Eruptions 
'For abdominal organs 
For tumor masses 
Palpation:^ For tender areas 

For enlarged glands 
I For rigid muscles 

PercuMion iF"'' f^^^ *>^ '''««"' . . 

[For dull, flat and tympanitic areas 

Auscultation: Peristalsis 

(j) Extremities: 

Describe in general — eruptions, muscle spasm, tender areas, 
glandular enlargements, muscle atrophy, 
(k) Nervous System : Reflexes— Biceps 

Triceps 

Pat^lar 

Achilles 

Babinski 

Ankle Clonus 

Bomberg. 
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(1) Laboratory Beports — ^Urine 

Blood 

Sputum 

Feces 

Blood Culture 
(m) X-ray Report 

DIFFBBBNTIAL DIAONOSIS CEBVIOAL PAIN 

Injuries. — It is surprisiug to what extent an injury may involve 
the cervical spine without producing any other symptoms than a con- 
tinous pain and a stiff neck. This is well shown in a previous case 
quoted in International Clinics on page 192, voL ii, series 31, 
fracture dislocation of the fifth cervical vertebra. These severe injur- 
ies are easily diagnosed by the X-ray, but the minor injuries, especially 
if followed by an arthritis, are extremely hard to diagnose, and the 
diagnosis must often be made by elimination. In cases like this, with 
a history of an accident, with pain and rigidity of the neck imme- 
diately following with definitely localized tenderness to one or more 
of the cervical vertebrse with no positive X-ray findings, a diagnosis 
should be made of strain of the muscles or ligaments of this region. 

Torticollis. — There are various forms of torticollis, the acute form, 
or the ordinary stiff neck, is a common condition, of sudden onset with 
the affected muscle sensitive to pressure. In this the pain is acute and 
it usually clears up in a short tima 

Congenital torticollis is usually not accompanied by pain. 

There is an infectious torticollis due to infections in the cervical 
glands, otitis media, tonsilitis, pharyngitis or other infections in the 
cervical and submaxillary r^on. In this, the onset is usually sud- 
den, the source of infection is usually easy to be found ; but this condi- 
tion may last for a considerable period and the infection may be 
diffcult to find so that in all cases where there is an intense pain in 
the musdee, the subject of focal infection must be thorougUy con- 
sidered. Torticollis is caused, of course, by a contraction of the 
muscles supplied by the spinal accessory nerve and if the tense muscles 
are relaxed by inclining the head toward them, motions in the spine 
itself will be found to be free and painless 

Cervical Potts* Disease. — Potts' disease in the later stages is 
diagnosed by X-ray, but in the earlier stages, the ron^enological 
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ezaminatioii is of little value because the symptoms are usually severe 
before there are destructive changes in the bona In these early cases, 
the restriction of motion due to muscular contraction is the most 
important sign. This restriction of motion in the upper cervical 
region is more a restriction of flexion and extension of the head on the 
spine, and in Potts' disease of the upper cervical region the attitude 
of the patient is somewhat characteristic, as the neck is fixed. There 
may be a slight bulging or infiltration about the diseased vertebrae. 
There may be a fluctuating mass in the sub^occipital region. Flexion 
of the head on the spine is limited ; also rotation of the head. The 
inspection of the posterior wall of the pharynx may show a bulging 
beginning abscess formation. If the deformity is present, the diag- 
nosis can be made by X-ray. 

Retro'pharyngeal Abscess. — This may cause chronic cervical back- 
ache. It may be due to Potts' disease; may be one of the sequels of 
a contagious disease, or pharyngitia The diagnosis is made on the 
fever, dysphagia, enlarged cervical glands and by inspection and 
palpation of the posterior wall of the pharynx. 

Anatomical Deformities. — It has been the experience of the 
authors that anatomical deformities usually occasion no pain until 
there has been some slight strain. The most common deformity in the 
cervical region is the presence of a cervical rib. Usually this is bilat- 
eral, but may be unilateral. In these cases, after some strain serious 
symptoms may be caused due to the pressure on nerves and blood- 
vessels. In the upper cervical region the atlas is subject to variation 
especially. The posterior arch may be incompletely ossified or it may 
be assimulated into the occipital bone. The odontoid of the axis may 
be detached and the atlas and axis may be fused. These upper 
anatomical peculiarities seldom cause difficulty. 

PAIN IN THE THORACIC BBOION 

Injuries. — Again, it is to be remarked that serious injuries of the 
thoracic vertebrae may be noted with the patient complaining of pain 
in the thoracic region or pain in the lumbar region. A case quoted 
on page 1, vol. iii, series 30, of Intbbnational Cuincs^ illustrates 
this injury. 

Round Shoulders. — This is a postural deformity which may cause 
chronic backache in the thoracic region due to the position and the 
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muscle weakness. In this condition the deformity is present, has 
practically no localized pain or tenderness ; a history of slow onset with 
usually some occupational condition. There is practically no rigidity. 

Thoracic Potts' Disease. — This disease is often slow in its onset 
There is usually evening temperature rise, a definitely localized pain 
and tenderness. There may be a cough. The X-ray examination 
shows this condition in its later stages. It is to be noted that the 
normal curve of the back in this r^on is with the convexity backward 
and a deformity for this reason may be hard to detect. Potts' dis- 
ease may cause pain only after aggravation by an injury. This 
condition is shown in a case previously quoted in International 
Clinics on page 36, vol. i, series 31. 

Mediastinal growths or glandular enlargements may cause severe 
and persistent pain in the back. The shadows of the X-ray picture 
cast by the enlai^ged glands are usually decisive in this condition. 

Chest affections such as pleurisy, pneumonia, empyema and pul- 
monary tuberculosis may cause pain in the thoracic region which may 
be accompanied by a lateral deviation or a rigidity of the spina In 
these conditions a careful physical examination of the chest will bring 
out the real cause of the pain. 

Atheroma or aneurysm of the thoracic or abdominal aorta may 
cause pain along the spinal column in the thoracic region. In 
aneurism the X-ray and the fluoroscopic examinations will show the 
shadow of even a small sack and there are usually other characteristic 
physical findings present 

Affections of the heart such as pericarditis will occasionally cause 
pain in the thoracic spine, but again the charactistic symptoms of the 
condition are present on the physical examination that includes 
the heart 

Oastric JTlcer. — ^In many cases of gastric ulcer there is a well- 
marked pain at the level of the tenth dorsal vertebra, but these attacks 
of pain are frequently induced by taking food and usually grow at 
intervals; and there is an epigastric tenderness likewise and an 
examination of the stomach contents will show an abnormal acidity. 

pain in the LX7MBAB SPINE 

Injuries in the Dorso-lumhar Regioru — As previously stated, the 
fracture dislocation is the most common of the injuries, which means 
that the twelfth dorsal vertebra is dislocated forward on the first lum- 
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bar. Ofteoitimes the pain in this injury is aver the whole of the lumbar 
region, due to the strain on the erector spins muscle and holding the 
spine rigid. 

Fractures of the transverse processes of the lumbar vertebrcs are 
fairly common and cause more or less chronic pain, which is aggra- 
vated by motion. The history of the injury and the X-ray examina- 
tion give the diagnosis in all except strains of the ligaments and 
muscles; and it is in this region that the pressure apparatus of Doctor 
Freiberg is especially valuable in diagnosing these conditions. 

Lumbago is a painful aflfection of the lumbar musdesi, usually 
following cold and exposure, and the pain may be dull ache, or sharp 
and severe. Pressure On the aflfeeted part usually gives relief. It is 
, usually a transient affection. Focal infections usually play an import- 
ant part in the etiology. 

Potts' Disease of the Lumbar Reffion, — The stiffness of the spine 
which makes bending or turning of the body difficult is one of the 
first symptoms. The early stage of the disease is characterized in 
lordosis or over^erectneea Later there may be a characteristic de- 
formity. The rigidity of the limibar spine may be tested by hyper- 
extension of the legs with the patient on his abdomeOL Psoas 
contraction may be tested by placing the patient on his back with the 
pelvis at the edge of the tabla 

Tuberculosis or other conditions of the hip may give a reflex pain 
in the lumbar muscles. Diagnosis is made by examination of the 
movement of this joint. 

Kidney Affections. — ^In unilateral pain in the lumbar region that 
gives tenderness at some distance to the site of the vertebra, kidney 
affections may be suspected. A case that we cite further on in this 
issue will illustrate this condition. The diagnosis of this is made, 
of course, by the urina examination, by catheterization of the ureters 
and by the X-ray. 

Pelvic abscess may give a chronic and persistent pain in the limibar 
region. These abscesses may be perinephritic, from appendicitis^ 
tubal infections or from Potts' disease, etc In these conditions there 
is usually a temperature rise, pain in the lower abdomen and a 
palpable mass to be felt by rectal or vaginal examination. 

Visceroptosis often causes a chronic pain in this region with 
a dragging sensation. Visceroptosis usually occurs due to the loss of 
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the normal support of llie abdominal wall from repeated pregnancies. 
With a chronic backache^ a relaxed abdominal wall would lead one to 
further examine the gastro-intestinal tract by means of the fluoroscope 
and rontgenological examination after a bismuth meal. 

Nephroptosis is another of the same sort of conditions that may 
cause a backache^ although in this nephroptosis there is often 
found severe paroxysms of pain. 

Constipation and intestinal intoxication are causes of backache 
which should not be forgotten and we had in this Clinic a man who 
had a chronic lumbar backache due to this condition; this backache 
had persisted for several years and he had been treated for many 
conditions without relief of the badutcha Indican in the urine is one 
of the diagnostic symptoms that we have found in intestinal intoxica- 
tion in these conditiona 

Spondylolisthesis. — This is a deformity in which the lower lumbar 
vertebra is displaced forward and downward. There is pain and 
weakness in the lower lumbar region and there may be an apparent 
deformity in this region of a sharp forward inclination of the spine 
just above the sacrum. The X-ray will make the diagnosis. 

Congenital Anomalies. — The anatomical peculiarities in the lum- 
bar region have been somewhat taken up under the practical anatomy. 
Fig. 12 in vol. ii, series 30, page 21, shows a low lying fifth lumbar 
with a long lateral process, which is the X-ray of a case quoted on page 
28 of the same issua If any of these anatomical peculiarities are 
found on X-ray and the pain centers over the fifth lumbar vertebra, a 
diagnosis may be made that the pain is due to some strain of the 
ligaments in this region or to a rupture of these ligaments allowing 
the abnormally long transverse processes to impinge on the ilia or a 
nerva Other congenital anomalies in this region are shown in 
Figs. 4, 5, 6, 7. 

Bladder diseases or inflammations will also cause pain in the lower 
lumbar r^on, but in these cconditions there will, in addition to the 
lumbar pain, be pain and tenderness in the suprapubic region and 
abnormal urinary findings. 

Prostatic hypertrophy or inflamnuUion often gives chronic back- 
ache, but in addition, there will be a history of frequent and painful 
urination, and rectal palpation will disclose the prostatic mass. 

Ovarian, tvhal, vierine and pervneal affections in women will give 
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Congenital anomaly in dorso-Iumbar region. Last rib on left has no counterpart on right. There is 

a wedged shape half portion of vert on left at first lumbar region. 

(X-ray by Dr. H. E. Potter.) 
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^ 




X-ray by Dr. H. E. Potter shows lateral view of Fig. 4. 
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X-Ray by Dr. H. E. Potter showing incomplete closure of lamina fifth lumbar vertebra and upper 
sacrum which amounts almost to an opening sufficiently large for the development of a spina bifida. 
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Congenital defect in transverfie process of third lumbar vertebra. 
(X-ray by Dr. H. E. Potter.; 
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a ohronic lumbar backache^ and no diagnosis of tlie causee of lumbar 
backache in women is complete unless a complete examination of the 
pelvic viscera is made. 

PAUT IN THE SAOBO-ILIAO JOINTS 

The diagnosis of these conditions has been considered on page 1| 
vol. iv, series 30. It is to be remembered that not ctU pain and 
localized tenderness in these joints is due to trauma, but that such 
infections as gonorrhea and tuberculosis may involve this joint We 
had one case in our Clinic in which after a second attack of gonorriieal 
urethritis, a man developed an acute gonorrheal arthritis in the left 
sacro-iliac joint and the right knee and right ankle. In the infections 
of this joint there will usually be marked pain and tenderness on 
lateral pressure on the ilia, which is not marked in strains. The 
other characteristic symptoms of these infections will differentiate 
them from the injuries to this joint. 

In subluxations of this joint the condition can rarely be demon- 
strated by an X-ray picture. At times an arthritis following injury 
is plainly shown in the X-ray. 

PAIN IN THE SACBAL BBOION 

Injury. — Fractures of the sacrum cause persistent pain and tend- 
erness in this region, as is illustrated by the case quoted on page 191, 
vol. ii, iBcries 31. 

Malingering. — One of the ways that we have found useful in 
detecting malingerers is on complaint of pain and tenderness over the 
sacrum on spinal motions, when there are no X-ray findings or pelvic 
diseases that would cause such pain, as there are no muscles or liga- 
ments attached to the posterior surface of the sacrum. 

Rectal diseases such as fissure or carcinoma may cause sacral pain, 
and no persistent sacral pain can be diagnosed without a thorough 
proctoscopic examination. 

Pelvic viscera displacement and diseases will also cause sacral pain, 
and we believe that it cannot be too often emphasized that in all cases 
of backache in women there must be a thorough pelvic examinatioiu 

Coccygodynia. — Pain and tenderness in the region of the coccyx 
may be due to injury to the coccyx, diseases of the pelvic organs or 
tissues such as hemorrhoids, rectal and anal fissures, fistula. It may 
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follow childbirth and without injury it is UBually seen in hysterical 
and neiurasthenio women. 

OBNERA.L CAUSES OF BACKACHE 

Lateral Curvature of the Spine. — In, these cases the deformity is 
usually preceded or accompanied by pain and this is usually more of 
a pain of fatigue than it is acuta The diagnosis is to be made upon 
the deformity and the history of the case, as lateral curvature is due 
to certain predisposing causes such as shortening of one of the limbs ; 
secondary to a paralysis such as anterior poliomyelitis; or follow- 
ing a disease of the chesty such as empyema; due to occupation 
or congenital. 

Syphilis may affect the bones of the spine in the tertiary or inher- 
ited stages, but it is an extremely rare condition ; and the diagnosis 
can only be made with the Wassermann or the previous history. 

Sarcoma or carcinoma gives more severe and persistent pain than 
any of the other conditions considered and cachexia soon appears and 
the disease rapidly goes on to a fatal termination. 

Infectious Diseases. — Typhoid, scarlet fever and other infectious 
diseases may cause pain, weakness and stiffness of the back, due to an 
infection of the periosteum and articulations of the vertebrae. The 
diagnosis is usually made by the history of the condition following an 
infectious disease. 

Spondylitis Deform^ins (Spinal osteoarthritis). — This is a chronic 
progressing disease terminating in ankylosis and deformity. It is 
commonly seen in male laborers. Oftentimes there is an acute onset 
possibly follovnng some minor strain or traumatism. When the 
patient is X-rayed there is found to be an astonishing amount of 
ankylosis; we had a case in whidi a man aged forty, after lifting, 
complained of sudden and severe pain in the lumbar region. He 
never had pain previously and had always worked hard. Yet the 
X-ray indicated a condition that would indicate that the process 
had been going forward for a long tima 

Rhachitic Spine. — This deformity is a rounded curvature of the 
lower part of the spine and the diagnosis of the condition can be made 
on the history and the indication of the condition in other parts of 
the body. 

Osteomyelitis of the spine (extremely rare condition) is usually 
associated with severe local pain, fever and constitutional symptoms. 



Digitized by 



Google 



INDU8TBIAL MBDICINB 239 

r 

PYELITIS UNILATEKAL, CAUSED OR AGGRAVATED BY TRAUMA 

D. B., male, age 38, married, one child. 

Fcmily HUtory. — Father and mother killed^ in the war. His wife is living 
and well. She has had onq miscarriage, one child died at the age^ of four months 
and one is living at the age of 26 months. 

PretHow* Medical History. —Bhosrs he haa never been sick before, but In 
May, 1920, a five-hundred-pound weight hit him in the left lumbar region, and 
he was off from work during May and June and part of July, ajtd during July and 
August of 1020, he had great pain in the left lumbaiHregion and diflftculty in pars- 
ing urine, July 10, 1021, whilq lifting a heavyi weight, he had sudden pain in his 
left lower lumbar region. This pain was eo bad that he oould not straighten up. 
He was home for threia days in bed, but went to work again on July 22 «nd 23. He 
was first examined in our Clinic on July 20. 

Present Compkwnt, — Pain in the left lumbar region, weakness and loss of 
weight. 

Examination in our Clinic showed all reflexes normal; no glandular cyilarge- 
ments. Teeth and tonsils negative. Lungtf negative; after a careful examination 
heart was foimd to be negative. 

In the spinel he had pain and tenderness over the lower lumbar spine, over 
both lumbar regions and all motions of the spine were limited. For the above 
reasons he was X-rayed and there was no evidence- in the lumbar spine or saiar^h 
tliae regions of fracture dislocation or disease. 

After about a week of radiant heat treatment, the pain in the back entirely 
cleared up except in the left lumbar region. 

Urine showed a trace of albumin with blood cells and pus ceils, and the colon 
bacillus and staphylococcus; a guinea pig inoculation showed no tubercle 
baoilli although this was tried on two guinea pigs. Cathefterixation of the ureters 
showed pus coming from the left kidney. 

Diagnoeie. — ^Left pyelitis, mixed infection. 

COMMENTS 

Causes. — Causes of infection in tlie kidney aa elsewhere in the 
body may be stated as a lowered resistance of the tissue and an organ- 
ism capable of infecting the kidney, which usually comes from a 
focus elsewhere in the body. Most of the infections are probably 
hematogenous. The pelvis of the kidney is predisposed to infection 
or inflammation by irritation and congestion. Among the irritants 
are mentioned druga^ highly concentrated urine, renal calculi. Clots 
may cause congestion as may stone in the kidney, ureter or bladder, 
or a pressure upon the ureter from without by abdominal tumor or 
kinking of the ureter in a movable kidney, by ureteral stricture or 
by a prostatic enlargement. 

In this case the question of trauma was disputed as a cause and 
a somewhat careful study of the literature was made. Keyes says 
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that the surgical inf eotions of the kidney are microbic in origin and 
may be caused by any pyogenic bacteria. He gives in his predisr 
pobing causes that bacteria are always present Every attack of con- 
stipation sends millions of colon bacilli through the kidneys and from 
every infected wound a sufficient number of staf^ylococci and strepto- 
cocci doubtlessly enter the circulation and pass through the kidneys 
to cause suppuration ten times over in these organs, if only they 
are vulnerable, but they are not Unless there is some trauma, irri- 
tant or congestion the bacteria are passed off without so much as 
multiplying in the urina Martin^ Thomas and Moorehead; in their 
" (Jenito-urinary Surgery '' say the most frequent predisposing and 
exciting causes of pyelitis are (a) the infectious diseases; (b) trau- 
matism, a rare but undoubted cause; (c) et cetera. Cabot, in his 
" Modem Urology," vol. ii, under accessory causes of kidney infection, 
says under trauma, that '^e may include in traumata that occasion 
renal infection not only such open wounds that at once introduce 
bacteria and harrow the soil for their reception, not only the sub- 
parietal contusions and lacerations that harrow the soil to await the 
seed ; but also the trauma of slight bruises and wrenches, sufficient to 
contuse the kidney and yet evoke no symptoms, as well as of renal stone 
which forms at once a source of irritation and nidus for infection." 

Organisms. — In this case the organisoEus found were those that 
are usually found, the colon bacilli and the pus organisms, and while 
from his loss of weight and blood cells in the urine tuberculosis was 
at first suspected, tubercle bacilli were never found either by staining 
or by culture or by guinea-pig inoculation. 

Symptoms. — This man had the typical symptoms of pyelitis; pain 
in the left lumbar r^on whidi was severe and he had acute exacer- 
bations. This pain was increased by motion. 

The urine was acid, as is usual, showed a trace of albumin and 
contained blood and pus cell& The diagnosis of a unilateral infection 
was made upon the catheterization of the ureters. 

Several times during the course of our treatment, this man had 
chills and sweats with exacerbations of temperatura He ran a con- 
tinuous elevation of temperature at night 

Treatment. — ^Patient was given an autogenous vaccine so standard- 
ized that each three mms. contained 75 million of the organisms, 
given hypodermically in initial dose of 3 mms. It was so given that 
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Results of breaking up adhesions in stiflf joints, posterior dislocations, fracture of the neck and of 

the shaft of the femur. 
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this injection produced an aerola about the site of the injection, which 
shows itsdf in about twelve hours. The second injection was given 
the day after this reaction had disappeared. When the dose given 
produced a reaction, the dose was not increased, but if it did not cause 
a reaction, the dose was increased and the dose repeated tiiat produced 
a reaction until it no longer did so. In our case the average time 
for the dose was about three days and the largest dose given was about 
eight mms. The man under this autogenous vaccine treatment and 
urotropin in large doses has shown a steady improvement and has 
gained ten pounds in weight and is now working, but not at as heavy 
work as he was before. If this had not been effectual, pelvic lavage 
with a weak solution of some of the silver salts was to have been tried, 
but so far this has not been necessary. 

STIFF JOINTS 

The following case illustrates in a startling manner that the sub- 
ject of stiffness of joints is not only not understood by the members 
of our own profession, but it is still less understood by those profesr 
sions to which many people give great credit and ascribe great power 
in the treatment of such conditions; namely, the osteopaths. 

H.K. Age 47, oocupatioii fanner; married. 

Family history is negative. 

Previous personal history is negative except that twenty years ago he had 
"white swelling" in the left knee joint. 

History of Present Illness, — About one and a half years ago the patient had 
"rheumatism" in the right hip joint. This was extremely painful and lasted for 
some weeks. During the time it was painful he flexed and adducted his thigh and 
hip; when the pain disappeared the joint was stiff and was held in this posi- 
tion. About three months after the original attack of pain, when the pain had 
entirely subsided, he went to an ostteopath who placed him on the table and by sev- 
eral manipulations forcibly hyperextended his leg from its position of flexion and 
adduction. After this he had considerable pain and could not hold his leg in the 
extended position and it again became fixed in the flexed and adducted position. 
Some weeks later he went to his family doctor, who called in a local surgeon and 
under an anaesthetic they forcibly ''bri^ce up the adheaions." Since that time 
he has been in intense pain; unable to leave his bed. His leg has been fixed in 
flexion to about 75 d^rees and adducted. H]« knoe flexed to an angle of 90i de- 
grees and any motion of his right leg has caused him intense pain and marked 
muscle spasm. 

X-ray of this hip, as shown in Fig. 8, shows a most remarkable 
state of affairs and shows that the adhesions were certainly broken np. 
Vol. IV, Ser. 31—16 
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There is a posterior dislocation of the head of the femur and frac- 
tures of the neck and of the shaft. This case illustrates exceedingly 
well how strong some of the adhesions are and shows that at times the 
retracted soft tissues may be so resistive that the bone may be broken 
instead of the adhesions. 

In view of the many cases that have come to our notice it is thought 
well here to give in detail the treatment of stiff joints as it is carried 
out in our clinic. 

TBBATMENT OF STIFF JOINTS 

Treatment of stiff joints must be divided into two classes — ^pre- 
ventive and curativa 

Preventive treatment of stiff joints consists in early massage and 
motion in the injured joints, and in our Clinic we have found that 
one of the greatest aids to the prevention of stiffness in the joint motion 
is the galvanic current with clay electrodes. The technic of mas- 
sage can only be learned by experience and practice on patients and 
should be given only by one who has had considerable special training. 
This technic is given in many books and in most cities there are trained 
masseurs. Massage and joint motion should only be given under 
specific direction or supervision of the attending surgeon- 

For the prevention and treatment of stiff joints we have found the 
day ionization very successful^ and it is being used by another indus^ 
trial surgeon in this city with great success. The clay is mixed with 
water and glycerin and kneaded until smootL The clay is applied to 
the joint or part to be treated, completely covering the joint The 
negative terminal of the galvanic current is placed in the clay, usually 
using a bifurcated cord. The indifferent electrode should be thor- 
oughly wet in hot water and rubbed with soap inasmuch as the con- 
tact is much improved when it is wet. The current is regulated to 
suit the tolerance of the patient This treatment should be carried 
out daily. 

1. Mild Types. — In the treatment of sprains the torn ligaments 
should be relaxed at all times so that it is extremely necessary to 
get an accurate history and make a diagnosis of the ligaments 
that are torn, so that the joint should be fixed in such position that 
the ligaments are relaxed. 

Manipulations and movements of the joints should be delayed 
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in these cases for a few days^ say about the third day; and when 
manipolations are started they should be in such a direction that the 
torn ligaments are not strained. 

Exudation and effusion of blood and serum into the joint is pre- 
vented by either adhesive strapping or a compression bandage 
over cotton. 

Massage should be started in a few days and should be aimed 
at the absorption of the hsematoma and the stimulation of the circu- 
lation. This is accomplished by local kneading and friction, with 
general massage of the whole limb. What diould not be done in 
strains is immobilization. 

In dislocations the first question is the reduction of the dislocation 
and mobility should be maintained from the onset, but the joint 
motion should always be carried on by the surgeon himself, remem^ 
bering exactly how the dislocation occurred and not putting any 
strain upon the torn ligaments. The after-treatment of dislocations 
in our clinic is by massage, heat and radio clay is again used 
to prevent the formation of adhesions. 

Stiffness due to prolonged immobilization is, of course, best treated 
not as a curative measure, but in the preventive treatment this has 
been emphasized in previous issues of our clinics under the subject 
of fractures. 

Stiffness due to contusion of joint cartilage — ^this condition we 
have seen most often in industrial cases in the knee. These should 
be treated by rest for about two weeks and then the joint should be 
gradually taken through its range of motion. 

2. Severe Types of Stiff Joints — Bony Obstruction. — Stiffness 
in join^ due to bony obstruction is easily diagnosed by tlie actual feel 
of the motion when it apparently ends by contact of bone against 
bone, and again, the X-ray will clearly show just where the blockage 
occurs. In industry when we have a bony blocking, the following 
should be tiiought of in the order of their importance: (a) Excessive 
callus formation; (b) deformity of a malunited fracture; (o) any 
reduced dislocation. 

The treatment of this condition is the treatment of the cause and 
it is usually operatiye 

Contraction of scar tissue causes stiff joints and several of our 
prsrnouA dinics have illustrated this type of stiff joint If the scar 
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is situated in certain places^ sadi as the back of the knee or in front 
of the elbow, there is greart; tendency for the scar to go on oontraoting 
until the member ia fixed in a perfectly nselees position. This con- 
dition in the back of the knee is seen in a case previously quoted in 
vol. ii, series 31, p.l79, entitled " A Case of Bad Judgment'* The 
stiffness of a joint may be solely due to the contracture of a scar 
tissue, involving the skin alone, or this scar tissue may be adherent 
to the muscles or even to the bona Scar tissue is extremely strong 
and unelastia The scar tissue, if it is loosened by repeated minor 
efiForts after each of these efforts, the scar is damaged, the damage 
is repaired by new scar tissue, and so the scar is built up rather than 
diminished. The scars can be loosened by either constant tension, 
which slowly stretches them, by massage and manipulation, or by 
voluntary muscular effort Again, in our Clinic, we use galvanic 
current with the clay electrodes to assist in this treatment of adherent 
scars and cicatricial contractures, the length of the treatment being 
from fifteen to forty minutes, and is given only in scars that are 
well organized. 

If the scar is greatly contracted, it is to be remembered that the 
treatment by massage and joint motion without the aid of splints to 
constantly stretch the scar, is usually unprofitable work, whereas the 
stretching of this unelastic fibrous tissue is slow and must be carried 
on throughout the twenty-four hours. 

Oftentimes the above measures fail and operative treatment of 
scars is necessary, especially if they are adherent to muscle or to bona 
or are painful In operative treatment of scars, if it is not possible 
to dissect sufficient skin flaps to eUminate the scar area, skin grafting 
or transplantation must be used. 

S. Severe Fibrous Ankylosis. — This usually follows a very pro- 
longed immobilization after fractures, or is due to an attack of 
arthritis, as seen in the illustrative case given in the previous article, 
or to suppuration about a joint This is the class of cases in which 
we usually see the so^salled breaking up of adhesions under an anses- 
thetic, and it has been our experience that more harm than good has 
been done by this method of treatment and this illustrative case 
brings to our mind the great harm that can be done by forcible 
manipulation under an aniesthetic. We believe that repeated for- 
cible manipulations favor and hasten bony ankylosis. The joint is a 
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very delicate thing and forcible manipulations tinder an ansesthetic 
iB a severe injury to a joint The joint responds to this injury as 
it does to any other injury and there is formed a hsematoma within 
the joint which rapidly goes on to organization and the formation of 
more fibrous adhesions. 

Forcible manipulation in the hands of the experienced surgeon at 
times is very useful. The beet rule on breaking down of adhesions is 
given in vol. i of Jones "* Orthopedic Surgery of Injuries," as follows : 

1. Before breaking down adhesions, exclude the presence of active 
arthritis* 

2. In breaking down adhesions and stiffness following traumatic 
arthritis we must proceed very slowly and if inflammatory reaction 
supervenes, the manipulations should not be repeated. 

3. Joints stiff following septic conditions within or immediately 
without a joint should not be submitted to forcible manipulation. 

4. Adhesions are best broken down under complete ansesthesia and 
the joint should be put through its complete range of movement; 
otherwise a recurrence of stiffness msLj be expected. (We would like 
to add under this rule that this should only be done in certain selected 
cases and by an experienced surgeon.) 

5. Sudden, jerking movements must be avoided because they 
are inefficient, cause unnecessary trauma and may break the bone 
instead of the fibrous band. 

There are many surgeons who seem to believe that if one manipu- 
lation under an ansesthetic does not help that this should be repeated 
until the joint is free. We have seen one case of an elbow joint that 
has been manipulated every two weeks for the last six months, and 
the only gain that we have been able to observe is the gain in the size 
of the elbow joint, which has increased in size after eadi manipulation. 

Bony Ankylosis. — This is a true ankylosis in which bone is 
united to bone without the intervention of other tissue and is usually 
the result of suppuration in the joint If ankylosis is feared, due to 
suppuration in the joint, the surgeon should know the position of 
election for the various important joints for this point 

Shoulder joints should be ankylosed in a position so that the arm 
abducted to about sixty degrees from the side; the elbow should be 
in such position that the hand is toward the face. The arm should 
be placed in this position so that the hand can easily readi the face. 
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It should be remembered in septic shoulder joints, the arm should 
not be bound to the side, as is often dona 

The elbow joint is usually fixed at a right angle which enables 
a patient to go through mosrt; of the necessary motions, including eating 
and combing his hair. A stiff elbow in extension makes practically 
a useless arm. 

Hip joint ankylosis, the position of election is slight abduction 
flexion and outward rotation. 

In the knee, position of election is in the position of about 135 
degrees of extension. 

The ankle is best ankylosed' in a position of slight dorsal flexion 
beyond a right angla 

In any discussion of stiff joints it is to be remembered that in 
tubercular joints, rest and ankylosis are desired. 

Operative Treatment of Ankylosed Joints. — In the operative 
treatment of ankylosed joints there has been considerable discussion 
of the advantages and disadvantages of arthroplasty over excision in 
the elbow joint, and we believe that the following case is an excellent 
argument for arthroplasty of this joint. 

B.A., age 37, white, male, cigai^ merchant. 

Admitted 6-22-20— Disciharged 10-^20. 

Chief Complaint. — Stiffness of the right elbow; stiffneaB of the left elbow, 
with some pain in this elbow and tenderness and heat. 

History of Pretent Illneas. — About twmiy years ago the right arm became 
stiff and painful; there was a flunotuating mass oyer the region of the elbcxw 
which, when incised, was found to contain/ pus and subsequently this elbow,, through 
loss of fimction, adhesions and because of pain, was not used, and as a result anky- 
losed. During the past year the eU>ow on the left side has become stiffened and 
ankylosed. This came on gradually. Patient was able to feed himself until about 
two or three weeks ago whem the left arm became! so that he could not carry an 
ordinary length fork to his mouth. 

There is some pain in the leiCt elbow, but not enough to keep the patient 
awake; pain is not constant. The right leg at the knee became stiff twenty years 
ago, at the same time the right arm became stiff. 

Past Medical History. — Patient sftates that he had syphilia and gonorrhea 
following which the right arm and right knee were inyolved. The right eye also 
was involved in a Neisserian infection and at the preeepit time is blind. There wa^ 
a small ulcer formed at the same timet under the Ud of the left eye, which healed 
after being lanced, . leaving no permanent injury. Patient had pneumonia threei 
years ago, erysipelas six years ago. 

Fanvily History, — Father died of cancer; otherwise negative. Wife is living 
and well. 

Physical Examination. — Patient is a fairly well developed male, blood-prep- 
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fure 128-84. The right eye is blind. Pupils react to light and to accommodation. 
Teeth are in poor ^ape, pyorrhea being in evidence. Tongue is coated. The ears 
are negative. Nose is negative. Neck is short and of heavy musculature. There 
is no pulsation of the large vessels. 

Cheat — Emphysematous in type; expansion is good and equal; no rftleis. 
Heart apex beat is normal; muscle tone is of good quality; no murmurs. 

Abdomen is negative; no areas of tenderness or tumor masses. 

Ewtremities, — Examination shows the right elbow fixed in about 15 degrees 
of flexion and the forarm in semi-pronation. The rigidity is that of a solid, bony 
ankylosis; patient states that the arm has been in this condition for the last 
eighteen years following an infection, Neisserian in origin. 

The X-«ray shows a firm, bony ankylosis between the radius and ulna and be- 
tween the ulna and humerus, and also b€ftween the radiusr and humerus. 

There are scars of what apparently were drainage wounds long healed, over 
the posterior surface of the right elbow oven both) the inner and) outer condyles. 
Those scars are firmly adherent to the bone beneath. 

Hie left elbow shows about 10 degrees of voluntary motion and not over 15 de- 
grees of passive moticm. Pronation and supinatioii of the forearm are normal. 
Patient is unable to feed himself except by the use of a long handled fork} and 
spoon ; the handles of which are made in three sections which he carries in a spe- 
cial pocket; these sections he screws together, making long handled instruments 
with which he may feed himself by the wrist action alone. 

The X-ray shows no bony ankylosis, but considerable irregularity in the bone 
outlines, indicating a thickening around attachments! of the ligaments and an 
arthritis of long standing. There is somei heat and swelling in this joint and 
mnch tenderness. 

The rij^t knee is ankylosed firmly by union between the tibia and femur and 
between the patella and femur. This has existed for eighteien) years, the same length. 
ol time as the right elbow and is perfectly painless. 

In view of the fact there is an acute flare-up in the le^t elbow, which has be- 
come more rigid within the last few months, presesut operativei procedures are 
deemed inadvisable. Patient is to be treated by heat to the left elbow and mass- 
age; and exercises of the muscles controlling the right elbow are to be started 
immediately for the development of the musdea in this arm which control the 
right elbow. 

NoTR: Aspiration of the fluid in the left elbow shows clear, serous fluid with 
a few pus cells, but no bacteria. 

Laboratory. — Blood Analysis—Red cells 4,600,000; whites 15,500. 

Urine— A trace of albumin ; otherwise negative. 

Wassermann — ^Alcoholic extract negative. Ghole^trinized extract negative. 

Smear from urethra following prostatic massage shows many pus cells and 
many extra cellular diplococci; few cells shovvf intercellular diplooocci. 

Smear from urethra — ^no gram negative cocci present; few grant positive 
cocci present. 

Examination of the mouth shows some inflammation of the mucous membrane 
and some calcareous deposits on the teeth and the presence of some decay. 

Operation (8-5-20) — ^Right elbow. — ^Incision along the inner condyle of the 
elbow, flap reflected backward and ulnar nerve exposed and dissected free; held ou^ 
of place by a smooth, ribbon retractor; a chisel to conform with the curve of the 
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condyle of the humerus wat dxtiiren straight through at an angle correspond* 
ing with the carrying angle of the humerus toward the radial side; a smaller curred 
chisel was then driven between the internal condyle and the olecranon and the ole- 
cranon fossa gouged out. A considerable portion of bone, probably in all amount- 
ing to % inch, was removed from between the ulna and the humerus in as near the 
form of the normal joint as possible. This being completed, wound was covered and 
a second incision made over the head of the radius, the head of the radius ampu- 
tated at the neck and chiseled loose from the humerus above and ronoved. A 
channel was opened up in this way through and through; the forearm displaced 
backward angulated through the external wound ; the future articulating surfaces 
of the ulna werei then smoothed off carefully, a very substantial coronoid process 
and the olecranon being allowed to remain. These bones were then angulated back 
into the wound and the end of the humerus forced out into view and these surfaces 
smoothed off. The ooronoid fossa and the olecranon fossa being gouged out so that 
there was no bone remaining between them. Over the end of the humerus was 
placed one large piece of Allison's membrane, a silver impregnated fascia, which 
had been previously moistened and softened by. placing in sterile water. This mem- 
brane was sutured around the head of the humerus, fastened bot^ in front and in 
back and sutured together at the sides, leaving the whole lower end of the humerus 
covered. Hie ulna was then placed in contact with the membrane, the elbow put in 
00 degrees' of flexion, and the lateral ligaments sutured with fine catgut and the 
skin closed with silk-worm gut. 

Temperature 98, pulse 110. 

The day following the operation temperature 100.0, pulse 108. 

8-21-20 — Temperature 101.8, pulse 120. There was some swelling in the el- 
bow and some heat. Stitches were removed and a small quantity of purulent 
material escaped. 

8-22-20— Temperature went down to 99.2. 

8-23-20 — Temperature went up again to 101. From that time on the tem- 
perature gradually came down to a normal^ line. A further spreading of the 
wound was made and a small guttapercha drain inserted. 

8-26-20— Active motion started. 

8-27-20 — On this date temperature advanced to 100 with no swelling but 
considerable soreness in the elbow. The active and passive motions were persis- 
ted in. 

The temperature gradually subsided, the drain removed and the wound closed 
entirely. 

9-1-20 — Temperature normal Patient encouraged to use hia elbow and has 
45 degrees of volimtary motion. 

9-25-20 — Patient has developed 60 degrees of motion actively; the triceps 
and biceps have improved much in strength. 

10-9-20 — Patient is discharged with 90 degrees of voluntary motion. 

Report One Year After Operation, — ^Patient was seen in Galesburg, an exami- 
nation of the elbow showed firm lateral stability; no lateral bend at all on full 
extension of the arm. Extension of the arm was normal and flepdon 116 degrees. 

CABGINOMA OF THS TBANSVEBSE COLON CAUSED BY INJUBT 

The following case of carcinoma of the transverse colon, confirmed 
by microooopical examination after operation, brings up many medico- 
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legal questions, as compensation was demanded under the Workmen's 
Compensation Act, due to death being caused by carcinoma following 
an injury. 

Traimia in relation to malignant tumors, that is, as an etiological 
factor, is one of the theories that is commonly advanced as a cause 
of carcinoma. The usual case in which trauma is given as a cause 
is that in which the irritant acts over long periods of time, such as 
cancer of the lip from smoking of pipes, cancer of the tongue from 
irritation of a broken tooth, cancer of the cheek due to chewing 
of buyo leaves^ cancer of the skin that is seen in X-ray workers. Very 
few well-established cases are on record of a cancer that can be ascribed 
to a single trauma. Many women with cancer of the breast ascribe 
it to a blow, but usually the blow called attention to the cancer that 
was already present The subject of a single trauma producing can- 
cer is rath^ indefinita It is fairly well agreed that sarcoma may 
arise in a bone after a fracture or injury to the bone. Here there is 
usually no discussion, as the tumor to come under this classification 
must arise at the site of injury. William B. Coley, in the ArmaU 
of Surgery, 1911, made an extensive study and collected all the litera- 
ture of this subject up to that date. He says that he has only person- 
ally observed a few cases of intra-abdominal cancer, definitely asso- 
ciated with antecedent trauma. He quotes two cases as follows: 

Case VIII. — ^E. P. F., male, forty-four years of age. In De- 
cember, 1898, in an accident on a railroad, patient was thrown 
violently against a steel tank, striking in the upper abdomen, 
causing marked ecchymoais, nausea, and pain, some vomiting of 
blood which lasted for two to three weeks. He continued to get 
worse, and in February, 1901, he was seen in consultation by Doctor 
Delatour. No tumor could be felt at that tima In May, 1901, a 
mass could be made out in the right upper abdomen. An exploratory 
operation wbs performed, and a large number of tumors of the 
mesenteric glands were discovered. The patient died of shock follow- 
ing the operation. Autopsy showed the mesenteric glands in the 
upper abdomen markedly enlarged, some being the size of a hen's 
^g. The pancreas was likewise involved by similar growths. Micro- 
scopical examination showed the growths to be sarcoma. At the 
first trial in court the jury disagreed and a settlement was affected 
before the second trial was called. 
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Case IX. — ^Intra-abdaminal canoer following trannuu Carci- 
noma of the ovaiy: Mra W., aged fifly-seiven years.. Family history 
good. In the early part of 1909 had such a severe fall upon the ice, 
that she felt as though her bladder had been ruptured. Three or four 
weeks later noticed a lump in the lower abdomeoo. She was operated 
upon by Doctor Wynkoop March 16^ 1909 ; a large tumor was removed 
from the ri^t ovary. Microscopic examination showed it to be 
malignant July^ three months later, a very extensive recurrence 
was found occupying the whole lower abdomen. This increased very 
rapidly in size. I saw patient in August, 1909, at which time the 
whole abdomen was filled with a large tumor apparently connected 
with the uterus. It had the appearance of carcinoma rather than 
sarcoma. Toxin treatment was tried for a nimiber of weeks, but 
patient showed no improvement Death occurred a few months later. 

From his article and Segond's, it is believed that seven conditions 
should be fulfilled before a cancer can be considered to be definitely 
due to an injury. They are as follows: 

1. The authenticity of the trauma. 

2. Sufficient importance or severity of the trauma. 
8. The integrity of the part prior to the injury. 

4. Correspondence of the tumor to the exact site of the injury. 

5. A date of appearance of the tumor not too remote from the tinu: 
of the accident to be reasonably associated with it 

6. The continual presence of pathological manifestations, such as 
pain, swelling, hsematoma, etc, at the site of injury, up to the time 
of the appearance of the tumor. 

7. A histological verification of the cancer. 

Remembering the abovei conditions, the following case is quoted. 

M. B., male, brakeman, age 6S years, married. 

Previous Medical History^ — Bxlb always been well up to the time of the in* 
jury, with the exception of the usual childhood diseases. 

Family hittory is n^^ive with regard to cancer or other malignant tumors. 

Bietory of Present Illneee. — On June 20, he was walking along a railroad 
track when a train backed slowly ii^ him knocking him down along thci rail- 
road siding. He had many contusions all over his diest and abdomen. He did 
not stop work after the accident, but did start to complain at once after the ac* 
cident of having abdominal pain. He lost steadily in weight. After losing mu^ 
weiight and having severe abdominal pain, he went into a hoepital where the his- 
tory record shows that there was a definite mass in the epigaatrio region and 
from the X-ray examination a diagnosis of carcinoma wa» made. 

Operation, — September 25; median incision; a large carcinoma waa found in- 
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volving the tranBYerte colon, but appaareiiily not involying the meeenteiy glands 
or other parts of the gastro-intestinal tract Transveraei colon waa resected. 
Histological diagnosis was made of oarcinomft. 

The man recovered and was discharged from the hospital; but did not gain 
weighty and died Januaiy 26. 

In comparing thia case to the sevem so-called guaranteeB necessary 
to establish the connection between, the injury and the tumor^ it is 
found that this case fulfills nearly all of them. 

Firsts there is no doubt as to the authenticity of the trauma. 

Second, the trauma was sufficiently severe to at least slightly injure 
the abdominal contents^ 

Third, the integrity of the part prior to the injury cannot be told, 
as the man had not had a physical examination for many years prior 
to the injury, but his own statement and the statement of witnesses 
is that he was perfectly well, had not lost weight, and was doing hard 
work up until the time of the injury. 

Fourth, carcinoma of the transverse colon, while it did not corre- 
spond exactly to the site of the injury, did correspond as much as any 
of the cases recorded, and this statement could not be proved either 
way before Court 

Fifth, the tumor did appear at a time not too remote from the time 
of the accident to be reasonably associated with it Some writers have 
stated that a carcinoma may appear in anywhere from six we^s to 
a year and some of them have even given three years. 

Sixth, the history shows that there was definite presence of patho- 
logical manifestations in pain and loss of weight up to the time of 
the appearance of the tumor. 

Seventh, there was histological verification of the cancer after 
operation. 

SYPHILIS WITH AN BXTRA GENITAL CHANGBE ON THE THUMB, COMING 
UNDEB THE COMPENSATION ACT 

J. J. H., age 28, nmle, single. Has three brothers and two sisters; two brothers 
married and not living at home; one brother and two sisters arq living at home 
and are all well. His mother ia living and well; father died eight years ago as 
the result of an accident. 

Previous Medical History, — Had the usual childhood diseases and has been 
entirely healthy since. 

Present Illness, — Seiptember 12, this man scratched his right thumb with a 
piece of hoop iron. He was the foreman in the shop and gave this cut first aid 
himself, washed and driest it with a roller towel in the wash room,! and then applied 
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iodine. Th\B cut healed and he paid no more attention to it until about September 
26, when he noticed it was swollen and red, and that he had tomtb kurgci glanda in 
the axilla. He then went to the plant doctor who opened the finger. On or 
about October 17, he noticed that he had a lot of " pimplee" over hie face, cheat 
and abdomen. 

Examination in our Clinic on October 29 showed that on the right 
thumb on the outer side there is an open sore with indurated edges, 
covered with a typical, grayish slou^ not draining pusn The sore 
had every appearance of being chronic and had the appearance of a 
typical chancre. Over his face, chest, abdomen, back and arms he 
has a diffuse papular eruption which does not itch or hurt 

Teeth are in fair condition. Tonsils not enlarged or red. Throat 
negative. Heart, lungs and abdomen negativa 

Genito-urinary organs on a careful examination show no signs 
of a venereal disease and show no scars of a previous diseasa In- 
guinal glands are not enlarged. The Waseermann test was four plus 
with a plain alcohol antigen and four plus with a cholestrinized anti- 
gen. Urine was n^ative except for a large trace of indican. 

Diorgnosis. — Syphilis with extra genital diancre on the right 
thumb. 

Comments. — ^As far as the above history goes, it seems fairly defi- 
nite that this man contracted his syphilis at the time of the original 
injury. The period of primary incubation, that is, between exposure 
and appearance of the dbancre, is usually about twenty-five days. In 
his case it was fourteen days, which is not out of the ordinary. The 
period of secondary incubation, that is, the time between the appear^ 
ance of the chancre and the advent of secondary ^mptoms, is usually 
about six weeks. In his case, it was about five weeks. 

In view of the above, the insurance company did not even attempt 
to fight the man's claim for compensation due to syphilis, and he is now 
under treatment for syphilis and is drawing compensation, although 
it is expected that he will return to work after the first month 
of treatment 

It was noted in his treatment that after he had taken mercury for 
but a few days the secondary eruption rapidly grew worse and he had 
a typical Herxheimer reaction. He is now being treated with mer^ 
cury by mouth and weekly intravenous injections of .9 neosalvarsan. 

This case emphasizes only too well the importance of the hygiene 
of industrial surgical plants, for one case such as this, with a subse- 
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quont treatment and probable future oomplications would more than 
pay the salary of a part-time plant doctor to supervise the hygiene 
and to make periodical examinations of employees. . There seems to be 
little doubt from the careful study of the source of the infection in 
this case that has been made, that this man was inoculated from a 
contaminated common towel in a dirty wash room into an injury 
that he had received while at work. 

There is little excuse for such condition of affairs; yet the fact 
remains that this man can do nothing but draw about a month's 
compensation for a serious condition that was not due to any fault 
or neglect of his own. 

BULLETINS TO THE MEDICAL PROFESSION 
OF THE STATE 

By JOHN W. MOWBLL, M.D^ 

Formerly Chairman Washington St»te Medical Aid Board. 



FBAGTUBES INVOLVING THB HUMEBUS, GLENOID OAVITT, OLAVIOLA, 

A8TBAGALU8 AND OS OALCIS, ILLUSTBATING DIFFBBBNT MBTH0D8 

OF CABING FOB SAMS 

In referring to fractures involving the shaft of the humerus we 
want to call special attention to the necessity of extension maintained 
throughout the treatment the same as in fractures of the thi^. 

Extension in the treatment of fractures of the shaft of the humerus 
is just as imperative as in any long bone, and we, herewith introduce 
Figs. 9, 10, 11 and 12 to illustrate what can be done in compound 
comminuted fractures of this bone by extension applied that will 
maintain the arm in normal position and normal length, if applied 
in the first dressing. 

Fig. 9 represents a fracture of humerus throu^ the middle third. 
This fracture was produced through the man's arm being run over by 
a car wheel — compounded — circulation not destroyed. You will note 
that there are seven pieces in this fracture broken off at both ends. 
This arm was immediately put in extension, the skin wound was sewed 
loosely and maintained at full length as shown three months later 
in Fig. 10. Fig. 11 shows the same arm nine months later at which 
time the man went to work. Fig. 12 is the arm fifteen months after 
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the aooident The line is perfectly straight and practically normal ; 
humerus full length. This man had practically no disability. 

The other side of the treatment by nanrextension is well repre- 
sented in Fig. 13. Here we have a comminuted fracture that was not 
compounded, and there was no eod^nsion used ; note the result. The 
muscles pulled the ends of the bone together, crowded the piece oat, 
which united, however, as shown here leaving the humerus 2^ inches 
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Fto. 10. 



Fio. 11. 



Fio. 12. 



Fio.18. 







Fio. 14. 



Fio. 16. 



Fia. 16. 



Fio. 17. 



Fio. 18. Fio. 10. 






Fr»eiuret of msddlo third humonm. 

short, with an arm that is seemingly bowed outward and a large amount 
of bony callus in addition to the piece of the humerus laying on the 
outer side of the shaft This interfered greatly with the action of the 
muscles and this arm was badly disabled. This condition could have 
been entirely prevented by the same treatment employed in Fig. 9, but 
it didn't happen to be in the hands of the same surgeon. 

Fig. 14 shows a bone inlay that was properly made but undoubtedly 
slipped out of the groove while the plaster was being applied. How- 
ever, nature came to the rescue and promptly united tilus ann» I call 
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your attention to the well-maxked callus along the proximal end of 
the bone graft When this radiograph was taken there was well- 
formed callus and the bone seamed solidly united, the callus extending 
along both sides of the end of the inlay that was outside of the groove 
in the shaft. There are statements to the effect that callus does not 
form along inlays. 

Fie. 20a 



Fio. 21. 



Fia. 22. 



Fia. 24. 



Fio. 23. 





Fio. 25. 



Frftoturet of lower third hwBtnis. 

Figs. 16, 17, 18 and 19 show bone inlays. These were all suc- 
cessful operationa You will note the small amount of callus, but 
solidly united. 

Fig. 16 shows an inlay with a nail driven through the distal end, 
I suppose in order to keep the bone graft from slipping out We call 
your attention to the excessive amount of callus^ in our opinion caused 
by the irritation from the nail, because we see this same thing happen 
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where plates are used when there is callus formatioiL Where non- 
union is brought about in the presence of a plate, callus formaticn 
6eems to be entirely wanting, as is plainly shown in Fig. 25. 



Fio. 27. 




Fio. 31. 




Sapraeondyloid fncturat of humenii. 

Obserration under the Industrial Act convinces us that almost 
any kind of autogenous bone graft, no matter whether it fits or not, 
is successful. On the other hand, plating, as a rule, is a failure, and 
eight out of every ten plates that are used in the state are breeders 
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of trouble only, for the stirgeoiL and more eBpecially the patient^ and 
require two operations as a minimum and often four or five. 

We show in Figs. 20, 21 and 22 three arms that were fractured 



Fko. 32. 



Fio. 88. 




Flo. 87. 



Fka. 84. 





Fia.80. 




(WarbMM) 
Fnctttxvf of glenoid cavity mnd of the heed of the hnmerue. 

at the junction of the middle with the lower third, or through the 

lower third. These three arms were plated. You will note in Pig. 

20 plate still in and the ends of the shaft have disappeared entirely 

Vol. IV, Ser. 31—17 ^ 
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where the screws were placed and replaced by a great mass of tissue 
of a bony nature. This arm presented a large spindle-shaped swelling 
of the arm fiye months after it waa plated. Sections of it proved 



Fzo.80. 



Fra.40. 




(JonM) ^ ^ (U.S. A.) 

Abduotion tplinto. 

to be osteosarcoma. The arm was amputated at the shoulder, the 
man returned to Europe and was lost from observation. This is prac- 
tically the same history as the case presented here in Fig. 21. Yon 
will note, however, that this plate is badly bent, screws all loose, and 
when this man presented himself at the office for examination the 
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distal end of this plate had oat throng the skin by preBdure, and 
a bloody discharge waa ooming through the opening. This also 
proved to be osteosarcoma. The arm was amputated and this case 
was lost sight of aa he retomed to Europe also. Fig. 22 is practically 
the same kind of a case, followed the same course. We call your atten- 
tion to the fact that the distal end of the humerous and condyles have 
completely disappeared and are replaced by a large bony mass. At 
the time the radiograph was made Uie plate had been taken off. This 
case also proved to be osteosarcoma. 

Doctor Murphy, of Chicago, haa said many times in his clinics 
that osteosarcoma never follows f ractura The general opinion is that 
sarcoma comes from trauma or irritation, so we can come to one con- 
clusion only, that is, these three osteosarcoma cases were a direct result 
of the irritation from the plate, because we have only had one other 
case of sarcoma in the arm following trauma, and that sarcoma did not 
involve the bone, but involved the musde. It followed m about three 
months after a comparatively moderate trauma to the soft parts. 
However, it was near the elbow in the forearm. 

Figs. 23 and 24 show a splitting of the shaft of the humerus be- 
tween the condyles. They were never properly reduced. 

Fig. 23 is rather a common injury. You will note liiat the 
condyle is carried forward and upward, carrying the head of the 
radius with it 

Fig. 24 was in a boy about eighteen years of age. You will note 
that the shaft of the humerus waa split and also frajctured through 
the ulna side of the shaft The radius waa carried forward and 
dislocated. This arm was allowed to unite aa shown in this radio- 
graph in full extension. The boy's arm waa perfectly straight and 
completely ankylosed. This left the boy with a useless arm. This 
was before the Medical Aid Board was created. To-day if a case of 
this kind would arise we would try arthroplasty to improve this boy's 
condition, aa it is certainly a shame to leave a boy of eighteen with an 
arm like this. 

SUFBAOONDYLOIB FRACTUBES OF HUliEBUS 

These are very common fractures, of which we have seen a great 
many. We illustrate four actual cases, because they represent the 
different types that we see. 
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Fio. 47. 
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Fig. 26 was treated by a right angle aplint applied to the extensor 
surface of the arm with no eztenaion. At the time that thia man camo 
up for settlement this radiograph showed the present condition. The 
arm was fixed at a ri^t angle with not more than 10 degrees of 
movement You will note the callus poured in between the shaft of 
the humerus and the olecranon; it was also poured down into the 
joints as no passive motion was used to iron it out of the joint 
while plastia 

Fig. 27 is practically the same condition treated in the same way — 
same result. If either one of these arms had been put up in complete 
flexion, or what is known as the Jones position with extension at the 
time, the condyle would have dropped into normal position, that is, 
if it had been put up early. 

We call your attention to Fig. 29, because in this case we have 
the angle of the fracture run across the humerus in the other direc- 
tion, which throws the distal end back of the shaft This arm was 
treated in complete extension and in the final result the ntian could 
extend the arm completely, but he could not flex it any more than is 
shown in this radiograph, and not to a ri^t angle. This arm should 
have been dressed in the Jones position, because complete flexion 
would have pulled this arm into normal position. See illustrations, 
Figs. 30 and 31, taken from Warbosse's "Surgery'' and in Fig. 30 a, b 
and c, illustrates this same fracture as illustrated in Fig. 29. Fig. 
30 a shows what extension does to this fragment and c shows 
what flexion does. 

Fig. 28 we have a fracture througjh the middle of the distal third 
of ike humerus with the distal end overriding on the flexor side of 
the humerus. In this fracture the fragment is too long to be brought 
into position by any of the methods shown in 30 and 31 and must 
be treated by extension applied to the distal fragment by methods 
shown in Fig& 89, 40 or 43. This num had complete flexion as an 
end result^ but could not extend his arm beyond a right angle, as 
you will note excessive amount of callus between the distal end of the 
humerus and the olecranon. 

FBACTUBBD HUMEBUS AT MIDDLE THIBD 

Fractures of the humerus that occur just below the insertion of the 
deltoid muscle are fractures which should receive speci)il attention, 
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because in this fracture we have the upper fragment abducted, and this 
is the end of ^* the bone which we cannot controL'' The distal fra^ 
ment can be controlled and must be placed in apposition to the f rag- 



Fto. 48. 



Fko. 40. 
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AU parte p«dd«d with felt orthopedic buckles. 



Fko. 60. 



Berrel stave epliiit for freoture and 
roller bandage. 




Bodine modified by Bird. 
Fioa. 48 and 40. — Splint for (treatinc fracturee of the daTide. 

ment that we cannot control. So it becomes necessary to abduct the 
arm to an angle of about 60 d^rees from the body. 

In fractures that occur above the insertion of the deltoid the proxi- 
mal end is usually rotated externally by the supra and infraspinatus 
muscleS) so it becomes necessary to place the arm in external rotation 
so when union takes place the man has not lost external rotation. 



Digitized by 



Google 



INBUSTSIAL MSDIOIirS 

This is best maintained by the splint known as the '^ airplane splint^" 
which is well adapted to maintaining this external rotation. 

In shoulder injuries, especially where the deltoid is involved and 
the circumflex nerve also, it is best to put the arm up in abduction. 
This takes the pressure off tiie bursa in the shoulder joint, whidi is 
an important matter. Then it prevents overstretching of the deltoid 
muscle; it also puts the adductor muscles of the arm in an extended 
position. This is an advantage in recovery, because the muscle that 
has the most work to do is kept in the best condition, that is, the one 
that raises the arm, and it regains its normal strength and function 
in a shorter period of tima We too of t^n hear the following : " Thej- 
just put my arm up so (illustrating by placing his arm down by his 
side flexed at the elbow) and left me alone — doing nothing more- 
took the dressing off, and said : * The bone is now united — ^use it' ** 
In these cases the surgeon in charge should give the passivo motion 
himself and give directions to the nurse for massage and heat. 

FBAOTUBBS INVOLVING THB OLENOIB CAVITY AND THE HEAD 
OF THB HUICSBUS 

These are fractures that need special cara Figs. 32, 33 and 34 
illustrate three casea Fig. 32 had damage to the glenoid cavity and 
the head of the humerus — ^fractured at the surgical neck and split in 
two pieces. Fig. 33, the man fell, striking the shoulder on pavement, 
which damaged the head of the humerus and chipped six pieces off the 
glenoid cavity. Fig. 34 is practically the same injury only it was 
produced by being struck on the shoulder by a swinging timber. All 
three of these cases were treated in Sayre's dressing. As an end 
result we had complete ankylosis at the shoulder joint, that is, between 
the head of the humerus and the scapula. These three men had 
abduction of about 35 degrees only. It is a serious mistake to put 
up any fracture of this kind in a Sayre's dressing or down by the side 
of the body. Any fracture that involves the glenoid cavity and the 
head of the humerus should be maintained in an abducted position 
of about 60 degrees as shown in Piga 35, 36, 37, 39, 41, 42 or 44. 
The reason for this is self-evident if you will stop just one moment 
to think. This is well illustrated in Fig. 38 whidi is modified from 
a Jones illustration. The arm as shown here is one that was main- 
tained at 60 degrees abduction during treatment So in the final 
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resiilt he had abduction of 120 degrees or almost normal fimction of 
the arm, because he has 60 degree^ adduction that he would not have 
had if the arm had been treated in a Sayre's dressing, because adduo- 
tion and abduction that he gets is brought about by the excursion 
of the scapuJcL An arm maintained at 60 degrees and becoming 



Fio.56. 




Fraetured Mtrasahifl with dislooation. Fig. 66 showt fraeture of the aatrftsalus throuffa the neok 

with the poeterior body of the aatrftfalue didoeated forward. Fig. 66, same fracture with the poe- 

tecior body of the aetragalue diaiooated baokward, whieh it the moat oommon diaplaoement. 

ankylosed can be placed down by the side, because the scapula will 
swing in as shown by the dotted line, and on elevating the arm it will 
swing out as shown by the black lina If this injury is treated by 
a Sayre's dressing or down by the side the scapula will remain as 
shown on the right arm of Fig. 38, and it will never assume the pod- 
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tion aa shown in the dotted lines on the left side, and its farthest 
excursion will be aa shown by the bla<^ line on the left side, from a 
position one^ialf way between the dotted and black line, and will only 
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Fig. 57 inuttfrntM one when th« man lit on hit heel, fracturing the oe oaloit throuah its body. 
A fraotore ninnins vertioal to the body of the bone compriees about 30 per cent, of the fraeturea 
oeeurrins in this bone. About 80 per nent. run horiiontal to the body of the bone. 

Fla. 58 showi the oa ealeit fractured at the insertion of the g aatroenemiut and it alwayt pro- 
duced by a man lighting on hia toea. In one caae the man fell about thirty feet, lighting on hie toea, 
producing thia tame fracture in each foot. 

Fig. 50 shows a combined fracture through the body and also a portion pulled loose by the 
tendon aohilles — all now firmly united, but deformed. 

Fig. 60 shows fracture of oa oalda and downward dislocation of cuboid. (This case started a 
lawsuit.) 

allow an abduction of 45 or 50 degrees at the extrema So we cannot 
be too emphatic in calling attention to the treatment of injuries of 
this kind. 
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SPLIl^S 

The plaster Paris splint shown in Fig. 35, taken from Warbasee's 
" Surgery," is one that any surgeon can build on the patient and fits 
perfectly after adapted to the arm and body — ^built out of a number 
of layers of plaster gauze used aa a pad. 

Fig. 86 is an abduction splint used by XJ. S. Army for the treating 
of the same kind of injuries and made of rod wire and fastened to the 
body of the patient as shown with binders. 

Fig. 37 is a standard splint for extension of the humerus 
and abduction. 

Fig. 39 illustrates a very good dressing for a fracture involving 
the shaft of the humerus and is easily applied. 

Fig. 40 illustrates the Jones extension splint for fractures involv- 
ing the shaft of the humerua This is a very good form of e^rtension 
for the humerus. Owing to the pressure made by the ring under the 
arm it is not comfortable to the patient, but is a producer of good 
results. It cannot be used, however, for abduction of the arm, and 
requires a right and left splint as it is not interchangeable. I call 
your special attention to Fig. 44 known as the " airplane splint " ; it 
has all the advantages of the Jones and has none of its disadvantages. 
You will note that it has nothing under the arm, but the bars run up 
over the chest in front of the shoulder and over the scapula in the 
back, and when applied does not interfere with the circulation under 
the arm, nor make pressure on the brachial plexus. It also has all 
the advantage of extension for arms and forearms and exter- 
nal rotation. 

FBAOTUBBS INVOLVING THE GLENOID CAVITY AND INJURY TO THE HEAD 
OF THE HUMEBUS ALWAYS RESULTING IN ANKYLOSIS OF SHOULDEB 

We call your special attention to Fig. 38 which shows the possible 
excursion of the scapula by the dark and dotted Una The position 
shown in the dotted line is not possible, however, when the arm is 
treated down by the side, but is possible only when the arm is main- 
tained at an angle of 60 degrees. The securing of this additional 
60 degrees in abduction is a very important matter, allowing the arm 
an excursion of 120 degrees instead of a limit of 45 to 50 if treated 
by a Sayre's dressing. 
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METHODS OP FIXATION AND EXTENSION FOR FRACTURES 
INVOLVING THE HUMERUS 

AIBPLANS SPLINT AND OTHSB EXTENSION APPABATUS FOB FBA0TUBB8 
OF THE ABM AND FOBSABM 

Fig. 45 shows the Thomas splint applied to the arm for extension 
in injury to the humerua You will note that it is applied over the 
opposite arm extending across the cheet and back and maintained in 
position by a wide binder around the body and through the ring under 
the arm opposite to the one to which extension is applied. This 
entirely obviates the disadvantage brought about by pressure under 
the arm as shown in Figs. 40 and 42 and is claimed to be a very com- 
fortable dressing for extension. 

Fig. 47 illustrates the MacKenzie method of extension. You will 
note that there is no pressure in the axilla in this extension apparatus 
and it is an ambulatory splint It is illustrated here with other 
methods available, of which every industrial surgeon should be thor- 
oughly familiar, as he must be master of many methods to get results. 
However, the ^^ airplane splint '' as illustrated here is made adjustable 
and can- be adapted to almost any fracture of the arm or foreanxL 

FBAOTUBBD CLAVICLE 

Ever since surgeons were called upon to put up fractures of the 
clavicle they have followed one principle, that is, of trying to maintain 
the shoulder in an upward and backward position, thereby making 
extension on the clavicle. Sayre's modified dressing, which is univer- 
sally followed in the treatment of this fracture, is a poor one for 
several reasons. First, it is very uncomfortable. Secom^ it is almost 
impossible to maintain it as applied. Third, if bandage material is 
used it invariably slipe off and allows the shoulders to assume a down- 
ward and forward position. If adhesive plaster is used it irritates the 
skin so the patient complains bitterly of restraint and is apt to take 
the dressing off. In my opinion this manner of dressing of fractured 
clavicles should be abandoned as not being a practical dressing, and 
has nothing in its favor for the treatment of a fractured davida 

All that is necessary to maintain the clavicle in position is a 
backward pull on the shoulders. The splint shown here in Figs. 48 
and 49 is made of light wood with straps attached, the entire splint, 
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straps and all, well padded, placed on the back of the patient and 
maintained around the body by the heavy strap at the bottom and tlie 
upper end of this ^^ T " placed across the back of the scapulae pulls 
both shoulders backward and makes sufficient pull to hold the clavicle 
in line and maintain it in position through the entire course of treat- 
ment This splint allows the patient the use of both; arms and all he 
has to do is to submit to the restraint placed on him by this splint 
which pulls both shoulders well back and usually no other dressing 
is required. 

This splint should become a universal dressing for all fractured 
clavicles^ and ahotdd be in the hands of every hospital and every indusr 
trial surgeon in the state. Even in dislocation of the acromial end 
of the clavicle this splint and the strap over the shoulder will maintain 
the end of the clavicle in normal position, and in almost every case 
will obviate the necessity of surgical interference if worn sufficient 
length of time. It absolutely prevents any overriding of the clavicle 
when broken through the middle or distal third. 

Fig. 50, barrel stave with roller bandage nailed on the ends and 
placed across the chest and figure of eight bandage across the back. 

FBAOTUBEI) ASTEAOALUS WITHOUT AND WITH DISLOCATION 
OF FRAGMENT 

Fractured astragalus without dislocation is a very common in- 
j\iry and is a very important one for the reason that recognition and 
proper treatment give the man a useful foot often with little disabil- 
ity; but if unrecognized and not treated according to approved 
methods for this fracture it is very disabling. Fig. 52 ^lows a simple 
fracture through the neck of the astragalua Fig. 54 shows a fracture 
through the neck and also through the body of the astragalus, and the 
articular position dislocated bac^kward complicated by a fracture of 
the tibia and fibula, 

FBACTUBB OF THE ASTRAGALUS 

Fracture of the astragulus is a very common injury and is almost 
invariably produced by a fall alighting on the feet, especially often 
where they light on one foot. The milder forms of this injury may 
result in simple impaction between the articular surface of the astraga- 
lus and the os calcis. The most common form is a fracture through 



Digitized by LjOOQIC 



INDUSTBIAL KEDICINE 

the neck of the astragalus with no displacement Where the force is 
more violent, combined with an indirect force, w^ are very apt to 
have dislocation of the posterior fragment 

Fig. 56 shows fracture through the neck of the astragalus with 
posterior dislocation. This fragment may be in the interspace be- 
tween the tibia and fibula on the posterior surface and just in front of 
the tendon achilles. This fracture is very commonly overlooked even 
in the face of good radiographa Just recently one surgeon in the 
state had two cases of this kind that were identical The first man 
fell some distance striking on his foot The second man started to 
run to get away from a flying line; the cable struck him across the 
plantar surface of the foot Splendid radiographs were made with 
diagnosis of Pott's fracture in each case, and treated as such. It 
has been the experience of the Medical Aid Board that the only thing 
to do with this fragment, when seen late, is to remove it, which wo 
have done in a numbr of instances with much benefit and improvement 
in the function of the ankle and the relief of pain. This is the 
particular fracture that Dean Lewis, of Chicago, states, ^^if recog- 
nized at the time of injury it is impossible to reduce same except in 
one way only, and that is to do a tenotomy on the tendon achilles.'' 
This allows the foot to drop down and the bone falls into normal place, 
he says, ** vetj easily." 

One fracture of this kind within the last year fell in the ha^ds of 
one of our good surgeons in the stata He attempted to reduce it and 
failed until he did a tenotomy, and he said it almost reduced itself. 

Fig. 65 shows the same fracture except the posterior body is dislo- 
cated forward. We have only had two of this kind, in the state, in 
ten years. You can easily feel the fragment laying on the dorsum 
of the foot just in front of Hie fibula and tibia, more properly speaking 
in the interspace between the two and above the tarsal scaphoid. 

One of these men was advised to have this removed but his surgeon 
told him if he had it removed he would be crippled all the rest of his 
life, so he declined to have it removed and he is certainly still crip- 
pled. In removal of these it is better to take out the entire astragalus 
so the articular surface of the tibia will come a little farther forward 
on the foot than it is possible if you leave the anterior fragment in, 
because the tibia will settle down on the os calcis, and it is too far hsxk 
so the man does not have good dorsal flexion like he does have when 
the anterior fragment is removed. After a period of time they have 
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a pseudo-joint between the os calcis and tibia, also the weight-bearing 
line is better. In these cases the foot should be well dorso-flezed. 

FBACTUBS OF OS CALCIS AND BISLOCATSD CUBOID 

Fractures involying the os calcis are very common and usually 
result from f alia If a man falls and lights on his heels there are 
one of two things poretty sure to happen. He either fractures the 
astragalus, or the os calcis, or both. If he strikes squarely on his heels 
the OS calcis is apt to be fractured through the body. There are a 
great many yarieties and we do not attempt to show any. However, 
if the man lights on his toes and his os calcis does not receive a direct 
blow the muscular pull from the gastrocn^nius muscle is almost sure 
to result in a fracture of the os calcis by jerking off the posterior 
portion where the tendon is attached, of which we show two. 
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DIAGNOSIS— FRACTURE OF THE SKULL 

By R. J. BEHAN» M.D. 
Surgeon to St. Joseph's Hospital, Piitelmrgh, Pa. 



In fracture of the skull^ the classical symptomB of fracture^ sooh 
as crepitation, deformity due to overriding or sepression of the f rag- 
ments^ tumefaction, pain and loss of functions, may be entirely absent 
These symptoms, even when present are only of serious concern, so far 
as they are indications of a possible injury to the intracranial struc- 
tures with inoreese of intracranial pressure 

Of the above symptoms^ crepitation (unless the fracture is very 
extensive) is practically never elicited* Deformity in a depressed 
fracture may be marked immediately after an injury. It is usually 
quickly disguised by the associated hemorrhagei Careful examina- 
tion and notes should be made, in all cases of head injury, of the con- 
tour of the head at the first examination. For an accurate examina- 
tion, it is necessary that the head be shaved. Localized tumefaction 
and swelling is of some value in formulating a diagnosis^ and will 
be considered under the symptoms produced by hemorrhage. At 
times, as the result of a bad injury, a depression of the bone may 
occur without f ractura This is well illustrated by an example given 
by Luckett^ who, in a child after a fall in which it struck its head 
against the floor found a three<x>mered depression without fracture, 
but with symptoms of irritation. Such a characteristic deformity, 
he thinks, is typical of injuries of the skull, in which the head 
strikes against a flat surf aca 

In fracture of the skull (as in fracture elsewhere) pain usually 
is experienced while the patient is conscioua If the patient is un- 
conscious, he becomes restless and is partly aroused as soon as pressure 
is made over the f ractura The line of fracture may be defined by 
making pressure with the finger in various directions. At the point 
where the patient complains of the most pain, dots are mada These 
dots are then connected by a lina This line corresponds fairly well 
with the line of the f ractura 

Auscultatory percussion, as devised by Murj^y, may also be used 
to confirm the direction and location of the line of the fractura 
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The principle underlying this method of auscultatory bone percussion 
being, that through intact bone, the percussion note is transmitted 
more clearly, to the bowl of a stethoscope, placed at a distance from the 
area percussed than when a dissolution of continuity in the bone is 
present A very small bowl stethoscope should be used, and the per- 
cussion should radiate toward it; as soon as the fracture line is 
passed the note becomes much clearer. 

Loss of or disturbance of intracranial originating functional ac- 
tivities may be a direct or an indirect resultant of fracture of the 
skull, and is the most serious of the pathologic sequences of such 
a f ractura 

For a working basis^ it is best to divide the symptoms of fracture 
of the skull into three groups. 

I. Those due directly to the traumatism. These are immedi- 
ate and remote. 

II. Those due to brain compression, either from pressure by 
die bone fragments or from pressure by hemorrhage external to the 
brain cortex. 

in. Those due to injury of skull contents; brain membranes 
as dura or pia-arachnoid, brain cortex and subcortical structures. 

I. TRAUMATISM 

Symptoms due directly to the traumatism referable to the head 
are immediate and remote. The immediate resultants of head 
traumatism are — (a) Loss of consciousness. Immediate loss of con- 
sciousness results from concussion* This unconsciousness state may 
be momentary or may be prolonged, depending upon the force of the 
blow, the direction of the blow and the point of impact A blow on 
the back of the head seems to produce more severe reaction than does 
one on the front of the head. In some cases the blow may not be 
sufficient to cause a loss of consciousness, but may be severe enou^ 
to momentarily stun the recipient^ so that he becomes ^'groggy/' 
He may lose his equilibrium and may falL He may also become 
nauseated and may vomit The sympathetic nervous system may 
also be disturbed and the patient's skin is blanched. This state 
may persist for only a few minutes and merge into the state of brain 
compression or it may be quickly relieved, after which the pa- 
tient usually complains of a severe headache localized to the 
area traumatized. 
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(b) Bruising and contusion of (he scalp. A blow upon the head 
will frequently lead to bleeding into the pericranial tissues with 
ecchymosis. The bleeding frequently occurs in the subperiosteal cleft 
Swelling due to bleeding from the diploe of the bone into this space 
is limited to the suture lines. This limitation is of important diag- 
nostic significance beeause, a swelling definitely delimited by the 
suture lines is pathognomonic of a fracture of the skull. 

(c) Laceration of the tissues of the scalp. If the blow had been 
severe enough and at the proper angle, a dean cut, sharp margined 
wound, similar to an incised wound may result, and may extend down 
to the pericranium which as a rule is not lacerated* In other cases 
irr^ular destruction of the superficial tissues may result 

The remote resultants of head traumatism are — afunctional brain 
disturbances^ viz. — disturbances of mental perception and diaracter, 
irritability, emotionalism, instability, headache with epilepsy as 
an hetritaga 

n. COMPBESSION OF THB BRAIN 

(a) Compression of the brain may be due to direct pressure by de- 
pressed bone fragments of the fractured skulL If the fracture is 
very extensive and the blow was of great severity, the bone may be 
comminuted, and the fragments be driven deep into the brain sub- 
stance or be deeply detpressed^ so that considerable compression of 
the brain results. 

(b) Compression of the brain may also result from hemorrhage 
(oozing from the diploe of the bone or from ruptured meningeal or 
pia-vessels). The sinuses and larger veins are also occasionally 
ruptured. Bleeding from the diploe of the bone may be in 
two directions. 

1. External to the skull, underneath the pericranium* This Qrpe 
of hemorrhage is not pernicious and causes no serious disturbanoa 

2. Internal between the skull and the dura, or between the dura 
and the brain cortex. 

The hemorrhage resulting from fracture of the skull may be 
arterial or venous in origin. Arterial hemorrhage is the result of a 
tear or rupture of the middle meningeal artery or of one of its two 
branches; or may result from injury to the arteries in the pia- 
arachnoid. Middle meningeal hemorrhage is a very serious event 
Vol. IV, Ser. 31—18 
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and may lead to death, unless it is at once controlled. Should the 
hemorrhage be subdural^ it is eztremelj dangerous and death may, 
rather quickly, occur. Arterial bleeding, however, is more likely to 
be extradural Both typee of hemorrhage cause definite symptoms 
which will be later fully discussed. If the bleeding continues, until 
the intracranial pressure is raised beyond the point of tolerance, i. e., 
beyond the point where the circulatory system can maintain a suffi- 
cient blood-pressure to oTercome the increasing intracranial pressure, 
resulting from the blood clot, so that the circulation to the medulla 
is unimpaired, death occura Arterial hemorrhage may also come 
from the arteries of the pia-arachnoid, even without a tear of the dura« 
Pia-arachnoid arterial hemorrhage is apt to prove rapidly fatal, 
because the cerebrospinal fluid retards blood coagulation and therefore 
the diffusion and spread of a pia-arachnoid hemorrhage is unhindered. 

Venous hemorrhage, if it occurs in the closed pia-arachnoid space, 
is especially dangerous, but occurring in the epidural space usually 
does not lead to a fatal issue, because the pressure from an intracranial 
dot of venous blood cannot raise the intracranial pressure to a dan- 
gerous degree. Hemorrhage from the sinuses is very serious. In- 
filtration of the cortex may result and death is the usual termination. 

Intracranial traumatic hemorrhage may be classified according to 
location aa 





" Extradural 


a. Middle meningeal 




from the 


b. Dural linueee. 
0. Diploic yeeself. 


(A) Meningeal 




a. Meningeal arteries. 
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dura is torn, 
f. Laceration of brain terminals of 
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Excusing the repetition, because of emphasifl, I shall repeat that the 
bleeding, from a fractured skull, may be either external or internal 
to the skull. 

Bleeding externally between the skull and the pericranium gives 
rise to swelling. The swelling of the skin is most marked over the 
line of separation of the fragments, and gradually decreases toward 
the sound tissua 

The limitation of the swelling ia explained by the above drawing. 
It is seen that blood comes from the fractured bone at A and gradually 
extends in the pericranial space, toward the periphery C and B. 
It is to be noted that the direction and extent of the blood clot gives 
some indication of the site and the direction of the fracture. This 
type of bleeding is slow and the swelling develops gradually and causes 
no ecchymosis. It also has not the well-marked ring of abrupt indura- 
tion as is found in subfascial hemorrhage, and is limited by llie 
suture lines. 

If the pericranium is ruptured, hemorrhage may occur in the 
subaponeurotic spaca The extension of this hemorrhage is limited 
by the line of attachment of the tendinous aponeurosis of the muscles 
to the bone. Hemorrhage beneath the temporal muscle extends to 
the superior line of the occipital bone, posteriorly, while anteriorly, 
it extends to the orbital arches, and inf eriorly as far as the zygomatic 
arches. Large hemorrhages are, as a rule, rara 

If the muscular aponeurosis is ruptured, hemorrhage may appear 
under the skin, or, if the skin is also ruptured, it may appear on the 
surface as a free discharge of blood or may infiltrate through normal 
barriers into the periorbital fat 

Free hemorrhage may also occur in regions of the skull where 
there is no restraining pericranial or fascial barrier, such as in the 
orbit, the nose, the middle ear. Hemorrhage into the orbital fat 
occurred in 6 out of 95 cases in which there was no fracture of the 
roof (Holden quoted by Maggruder). Hemorrhage into the nose 
may occur through fracture of the horizontal plate of the ethmoid, or 
through the eustachian tube into the nose, when the hemorrhage is 
from a fracture of the middle ear. When fracture of the petrous 
portion of the temporal bone is present, the sphenoid may be fractured 
and give rise to pharyngeal hemorrhage. Throat hemorrhage may 
result from fracture of the base of the skull. 
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The location of the fracture of the skull may be indicated in many 
instances by the occurrence of ecchymoeis at a definite locality aa, 

1. Ecchymoeis over the mastoid area occurs in fractures of the 
middle and posterior fossa of the skull. 

2. Subconjunctival ecchymosia results from hemorriiage within 
the dura of the anterior fossa of the skulL The hemorrhage spreads 
along the optic nerve into the orbit Sometimes, the blood accumu- 
lates in orbital fossa and pushes forward the globe of the eye, so that 
an exophthalmos results. 

8. Ecchymosis occurs in the neck and at the base of the skull, when 
fracture of the occipital bone is present 

m. BLEEDING INTBBNAL TO THE SKULL 

1, Between (he dura and the shvU. When bleeding between the 
dura and the skull takes place, the blood gradually spreads out over the 
surface of the dura and the dot slowly increases in siza Its extent 
finally is limited by the dural reflections, such as the f alx cerebri, f alx 
cerebelli and tentorium cerebellL Frequently before this occurs, 
however, the increased intracranial pressure has caused the death of 
the patient The symptoms which are present in such conditions are 
the result of Hie increase of intracranial pressure. The symptoms, 
at first, are those of cortical irritation and later of brain compression. 
The stage of cortical irritation is ushered in by delirium and excita- 
bility, gradually decreasing powers of perception (from dullness, 
apathy and stupor, to unconsciousness and coma which finally deepens 
into death). Coma occurs when intracranial pressure is sufficiently 
high to produce a circulatory stasis; in other words, it must be as high 
as the systolic pressure in the arteries supplying the brain. According 
to Pagenstecher (Oppenheim, p. 749) coma occurs when the hemor- 
rhage exceeds 37-40 cm. hg. 

The period between the injury and the onset of disquieting 
symptoms such as coma, paralysis, occular disturbances such as con- 
traction or dilation of one pupil or deviation in the movement of the 
eye-ball is called the free interval or free period. The free interval 
is the time required for the hemorrhage to separate the dura from the 
inner surface of the skull, or the dura from the brain cortex. In 
infants, the dura is closely applied and intimately adherent to the inner 
surface of the skull ; consequently, extradural dots are rara 
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The slow progress of exizradural dot may also be due to the fact 
that shortly after the injury, the patient suffers from concussion of 
the brain and from shock, with consequent low blood-pressure. Be- 
cause of the low blood-pressure, there is less tendency to bleed. 

The free interval also may represent the period required for the 
seepage of blood through the fracture line into the epidural space. 
After a clot has once formed, it may be increased by secondary 
hemorrhage which may come on at varying intervals. These give 
rise to a repetition of or an increase in severity of symptoms 
already present 

2. Hemorrhage between the dura and the brain cortex, ue., from 
the pia-aradmoid veeeels either with or without epidural hemorrhage 
gives rise to: 

(a) The symptoms as above described, except that the lucid inter- 
val is very short The irritative symptoms, such as restlessness, 
twitching, convulsive movements, etc, are very severe and more 
generalized than in the epidural hemorrhages. The symptoms, how- 
ever, develop more slowly. (Oppenheim, p. 750.) A positive and 
absolute diagnostic sign of subdural hemorrhage is the presence of 
blood in the cerebrospinal fluid. This is revealed by spinal puncture. 

(b) Blood is absent in the cerebrospinal fluid in epidural hemor- 
rhages and is the great differential test between the epidural and sub- 
dural hemorrhage. The cerebrospinal fluid may be of a brownish 
yellow tint, due to admixture v^th some elements of blood. The 
presence of blood may be confirmed by the microscope or by chemi- 
cal reactions. The normal pressure of the cerebrospinal fluid is, 
according to Kronig, 125 mm. of water with the patient on the side, 
410 mm. on sitting. It normally is dear and contains 0.2 to 0.5 per 
1000 per cent albumin and about 3 or 4 cdls in a field 400 
times magnification* 

IV. SYMPTOMS DUB TO INJUBT OF THB CONTENTS (bBAIN) 
OF THB SKULL 

The symptoms which are the result of injury of the brain vessels 
vary, depending upon the localization of the lesion in the brain. 
The regions of the brain, injury of which produce definite symptoms 
complexes are (A) cerebrum, (B) cerebellum, (C) pons, (D) medulla. 
Ventricular affections also give rise to a definite symptom complex, 
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but as veiitricular hemorrhage is most usuall j associated with apoplexy, 
I shall not consider its symptomatology, 

A. The cerebral symptoms may be divided into sensory and motor. 

1. The sensory symptoms are rather indefinite. They vary 
from a peculiar hazy change in touch and impressions associ- 
ated frequently with formications to major disturbances, 
where pain is the response to touch impressions. In severe 
cases, the sensory disturbances may go beyond this threshold 
and all sensation may be abolished over the certain area; 
even over the entire half of the body. This is termed 
hemiansBsthesia. 

2. The motor symptoms are due to central disturbance! of the 
upper motor neuron. When the upper neuron (cortical cells, 
Rolandic area) is hypersensitive, there results increased 
superficial refleses and possibly convulsive movements. 
Finally, if the irritating persists and increases, paralysis with 
increase of the deep reflexes (Babinski toe reflex) and loss of 
superficial reflexes ensues. It is characteristic that the motor 
symptoms are first localized and then become general. Apha- 
sia is present when the lesion is on the left sida The paraly- 
sis of the respiratory muscles on the side opposite the lesion is 
a valuable sign, especially in cases of coma. 

The motor localizing signs do not develop immediately, but, 
as a rule, at some point in the following complex of symptoms : 

(a) Pain in the head. 

(b) Bestlessness. 

(c) Twitchings (muscular). 

(d) Dullness of intellect 

(e) Somnolence. 

(f ) Slowing of pulsa 

(g) Stupor. 

(h) Slow, deep respiration. 

When motor symptoms do occur, they are of value in local- 
izing the lesions to a particular area of the brain. The chief 
motor localizing complexes of symptoms are: 

(a) Spasms of a group of muscles. 

(b) Increased reflexes of opposite side with hypertonus. 

(c) C!onvulsiona The earlier the localizing symptoms de- 
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velop in the course of the above, the nearer is the hemor- 
rhage to the localizing area. 

In this monograph the location of the different centers in the 
cerebrum will not be considered. Their location is described in 
any physiology. 

In fracture of the skull or in traumatisms of the head, not severe 
enough to cause fracture, damage to the brain may occur at a point 
distant to the place where the impact of force was received. It is 
rather confusing to find localizing signs pointing to a part of the 
brain than the area of the brain under that part of the skull, where the 
impact of the blow was received, or as suffering injury. For instance, 
the blow may have been received on the left side, but the symptoms 
point to a cerebral injury on the opposite. At the same time, there 
may be a paralysis of the facial muscles on the right) indicating an 
injury of the facial nerva In this case the brain injury was on the 
left side and the fracture passed through the petrous portions of the 
temporal bona 

When the blow is on the vortex of the skull, the force of the blow 
may be diffused at the base of the frontal lobea 

Fracture into the longitudinal sinus is characterized by immediate 
spastic paralysis of the l^s, frequently associated with spastic paresis 
of the approximal segments of the upper limba The cause is, accord* 
ing to Makins, occlusion of the superior, longitudinal sinus or of the 
veins that enter it by fragments of a depressed fracture of the vertex. 

B. Cerebellum. — Injury causes an increased pressure which pro- 
duces vertigo, nausea, vomiting. Cerebellar disturbances also 
give rise to cerebellar syndromes as 

1. Disturbances in reflex and tonic control. (Pendular). 
Ipsilateral areflexia or hyporeflexia, (K J.) Ipsilateral 
atonia or hypotonia. 

2. Disturbances in volutional control, ipsilateral asthenia. 
(Affected side is moved less easily and extensively.) 

3. Disturbances in coordinative control. 

(a) Adiadochochinisis. 

(b) Dysmetria (Kebound). 

(c) Migration and staggering toward side of lesion. 

4. Disturbances in ocular movements. 
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(a) Nystagmus of fixation. (Slow movements to side of 
lesion lasts for months.) Maj be diagnosed from laby- 
rinthian nystagmus which lasts a short time, not more 
than a week. The nystagmus is nearly always horizontal 
The slow component toward side of the diseased labyrintL 

(b) Skew deviation. 

(c) Conjugate deviation. 

5. Disturbaaces in spatial orientation. 

6. Disturbances in sensations (none are present). If sensory 
disturbances are found, a pure cerebellar lesion is not present 
(Multiple sclerosis may be present ) 

7. Disturbances of speech — scanning, explosive, lisping. 

C Medullary. — ^Medullary injury as a rule is very serious, as it 
affects the vital centers. 

1. Cardiac centers. Stimulation of the vagus, at first slow 
pulse, then as the pressure increases paralysis of the vagus 
causes a rapid pulsa 

2. Vasomotor centers. Stimulation of these centers is the 
result of reflex action or is the resultant of an effort to keep up 
the circulation in the medulla. Pressure on the medulla and 
other parts of the brain, beyond a certain degree, gives rise 
to paralysis. 

3. Respiratory centers, when first stimulated (through vagus) 
cause deep breathing and then slow breathing. On further 
stimulation, the associated respiratory centers cause more 
rapid breathing. Then, further stimulation associated with 
paralysis produces Cheyne-Stokes breathing, finally paralysis 
of respiration and death occurs. 

D. When an injury occurs to the pons, motor or sensory paralysis 
of the third and fifth nerve may occur. 

E. When injury to a ventricle is present increased intracranial 
pressure resulting in choked disk ensues. Stertorous breath- 
ing, high temperature and convulsions accompanied by paraly- 
sis and rigidity of one side point to a hemorrhage into the 
lateral ventricle of the opposite side. (MacGruder.) Frac- 
tures of the base of the skull are apt to cause injury to one or 
more of the cranial nerves. 
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Nebvss. 

1. The olfactory nenre is injureid hy a fracture paaBing aoroBs the frontal 
fossa. Loss or derangement of the sense of smell results. 

2. When the optic or second cranial nerve is inrolyed, blindness occurs when 
it ia directly severed. When the lesion occurs in front of the chiasm a bitempo- 
ral hemianopsia will result. A lesion back of the chiasm will cause a bitemporal 
hemianopEia. Lesions to the right or left of thci chiasm cause inoomplete homony- 
mous hemianopsiaa (eee White and Jelliffe) while leeioo^ in the optic tract or 
occipital lobes will cause compleite homonymous hemianopsia^ When the lesioi^ 
is in the occipital lobe, there may be, in addition to the above, an optic anosia. 
Exophthalmus may take place in fractures of the basei from an arterio-venous an- 
eurysm. {Revista de la Asoo. Medioa Arsfentina, 1919, 30, 377.) 

3. Motor Ooculi. The motor occuli is especially apt to be involved in fracture 
of sphenoidal fossa. The third n^ve supplies all the muscles of the eye^ except 
the external rectus and the superior oblique. It also supplioB the levator palpebra, 
the ciliary muscles and the contracting fibres of thei pupil. (White and Jelliffe.) 
A fractuTQ extending through the sphenoidal fossa is especially apt to cause dis- 
turbance in these structures. 

4. Injury to the fourth nerve causcis a diplopia and some dizziness when the 
patient looks downward and outward. In paralysis of the fourth nerve, it will be 
noticed that the upper eyelid of the affected side decends. However, it does so 
whcii the patient voluntarily closes his eyes. 

5. The fifth nerve is most frequently involved in fraotures at the base of the 
skull. This nerve contains both motor sensory fibres. The motor fibres supply 
the muscles of mastication. The sensory fibres supply the skin of the face, the 
mucous membrane of the superior, anterior posterior inferior nares, the teeth, the 
frontal, the ethmoidal and superior maxillary sinuses, the muooea of the lips, 
the chedc, the posterior and portions of the mouth, the anterior two-thirds of the 
tongue and the tentorium cerebellL 

6. Sixth nerva The eye on the affocted side is rotated slightly outward in 
early stages of irritatioik following fracture. When the trauma to the nerve is 
severe or when paralysis, due to pressure occurs, there is inward rotation of the 
stfYected eye. The pi^il is slightly smaller in the affected eye. (White 
and Jelliffe.) 

7. Leaions of the seventh nerve. After its emergence from the pons, it lies in 
dose relationship with the 5th and 8th nerves. When the lesion is cortical, occur- 
ring from a meningeal hemorrhage or depressed fracture in the mid-parietal 
region, the muscles of the lower part of the face are involved. The face is twisted 
to the sound side. The lips and angle of the mouth droop on the affected side. 
The nasolalHal fold flattened. However, the eyes can be closed and the forehead 
wrinkled. The tongue, when protruded, is deflected to the paralyzed side. 

If only a cortical irritatioiL ia present^ convulsive movements of the face 
muscles occur. If the fracture is at the base of the skull and passes through the 
petrous part of the temporal bone, the seventh nenre may be involved in its passage 
through the bone. Lesions external to the bonei cause, in addition to those 
eniunerated for cortical lesions, paralysis of the muscles of the forehead. 
Also there is inability to close the eye on the affevsted side. If the lesion is in the 
stylo-mastoid foramen, there will be an impairment in taste in the anterior 
two-thirds of the tongue. Salivary secretion is also diminished. When to the 
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abore, hyperaxsusis and tinnitut are added, the nerve fnrtlier back in the eanal 
Is involred. 

8. If the fracture is in the petroua portion of the temporal bone or in the 
poeterior fosm of the skull, it may involve the eighth nerve. This is indicateid by 
tinnitus and varying degrees of deafness. If the vestibular branch is involved 
vertigo may result 

The above nerves may be involved separately or in groups. When they are 
grouped they are combined as follows : 

(a) When the 9th, 10th and 11th nerves are involved the fracture is 
probably a fracture through the f<Mramana lacerum medium or pressure in the 
posterior fossa. 

(b) When the 7th and 8th nerves are affected the fracture involves the 
internal auditory meatus. 

(c) When the 2nd, 3rd, 4th and dth nerves arei affected the fracture in- 
volves the sphenomaxillary fissure. 

(d) A lesion of thei 6th nerve with dilatation of the pupils indicates the 
base of the q>henoid as the site of injury. 

If the above groups are involved without other nervd derangements, it points 
rather definitely to the localization of a fracture through one of thq foramina 
of exit. Sympathetic nerves or plezi may be involved, lliis gives rise to dilata- 
tion of the pupils of the affected side and flushing of the cheek of thck affected side. 
Depending upon the extent and magnitude of the hemorrhage is the severity of the 
above symptoms. 

X-ray. — ^A fracture of the skull can as a rule be diagnosed by a 
careful radiographic examination. A Bucky diaphragm gives a clear 
definitioiL Exposures should be made^ especially to clearly define 
that portion of the skull which is opposite to the point of impact 
A stereoscopic view is the best as it localizes the site and the direction 
of the f ractura 

In the X-ray of a skull that is being examined for a suspected 
fracture neglect should not lead one to forget to examine the avixMre 
lines to see if they are sprung. Also examination of the accessory 
sinuses should be made to determine if there is any darkening due to 
a collection of blood. 

The radiograj^c investigation has a negative as well as a positive 
value. This is* well illustrated in a case I shall quote from Schiller. 
He found in a male 36 years of age, within two days after a blow with 
a dub on the left temporal region, that there developed motor aphasia 
and Jacksonian epilepsy of the right extremity. A rupture of the 
middle meningeal artery was thought to be present Kontgen ex- 
amination revealed an angular fissure of the frontal bone, above the 
outer orbital edge and a separation of the coronal suture at the bregma. 



Digitized by LjOOQIC 



FBA.OTU&S OF THB SKULL 283 

the furrow of the middle meniiigeal arteiy waa distinct and was 
interrupted. Operation for this reason was not performed. Com- 
plete healing occurred after two weeks. (See Plate 7 in Schiller^s 
Monograph in the book by Lewandowskj.) 

Bemote symptoms resulting from fracture of the skull may be 
due to 

I. Pressure irritative cortical changes. 

(a) Motor cortical changes which may produce irritation and 
lead to interrupted explosive convulsive attacks of Jack- 
Bonian epilepsy. 

The modus operandi of the production of motor reactions from 
a depressed fracture is as follows: During inspiration and expiration, 
there is a pulsation outward and inward of the brain, so that the dura 
is constantly inpinging against the depressed bone, and there is con- 
stant irritation at the site of the fracture. In consequence of this 
osteophytic growth takes place (Urener). This in its turn causes 
sufficient cortical irritation to give rise to cortical convulsions. 
These convulsions we term epilepsy. Epilepsy may occur as a sequel 
to cerebral concussion, without any wound of the akulL It begins 
generally six to eight months after injury and may occur eighteen 
months to two years after injury, but it may appear shortly after the 
accident {Military Med. Annals, p. 250.) 

The location of injury may be in the frontal lobe, occipital lobe, 
rolandic area, cerebellar region and give rise to symptoms referable 
to these areaa 

Continous epilepsy is a condition described where there were 
spasmodic localized movements (4 or 6 a second) of extension and 
flexion in the left wrist, persisting during sleep, inability to separate 
or flex the fingers and inability to move the wrist and inability to use 
the thumb. In this case the fingers were semi-flexed and the thumb 
adducted. The form of objects were not recognized by the left hand. 
This condition followed a glancing bullet on the right parietal region. 
On trephining over the wound there was found an extradural hema- 
toma. Patient had one or two attacks of Jacksonian epileptic seizures 
on the opposite side a day or two later. In three months patient 
returned to duty. This has been described as continuous epilep^. 
(Polosson & E. J. Collets, Brit. Med. Jour., 1915, p. 269.) 

(b) Sensory cortical changes. Just as the cortical motor 
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centers may be affected by irritatiiig or disfcorbing lesions^ so 
too the sensory area may be involved and give rise to a syn- 
drome described as Dejerine's Syndrome in which pain, heat 
and temperature are almost unaltered, but tactile sense of 
position and deep sensation, also bone and joint sensibility are 
lost with astereognosis. Hands are clumsy and ataxic. The 
lesion in the case described was found in the parietal region 
on the opposite side of the brain to the side involved and is 
located in the past central convolution, about the center of the 
Rolandic area, but more posterior, so that the stereognotic sense 
as it lies directly posterior to the sensory area was affected. 
II. Inflammatory reactive changes may terminate as a meningitis 
or progress to abscess formation. Meningitis may be nonbacterial 
or bacterial. In the nonbacterial meningitis there is an oedema or 
serious infiltration of the pia-arachnoid. This oedema is so extensive 
at times that the arachnoid may be one-quarter to one-half indi thick. 
This pathological change is manifested by pain in the head (headache) 
localized as a rule to the area of the serous infiltration. There is 
localized tenderness to pressure and percussion. 

When bacterial involvement of the meninges occurs the symptoms 
which follow are the result of the bacterial reactive inflammatory 
changes. These symptoms are: 

1. Pain — Constant of gradually increasing severity generally 
localized to the area of involvement Cephalic tenderness. 

2. Stiffening of the neck musdesi. 

3. Elevation of temperature. 

4. Changes in the composition and character of the cerebrospinal 
fluid which is under increased pressure and contains an in- 
creased number of cells of the polynudear typa It also shows 
the presence of a considerable amount of globulin. 

5. Signs of increased intracranial pressure, i. e., slow pulse or a 
pulse rate slow in relation to the temperatnra Vomiting may 
occur, restlessness, insomnia or sleep interrupted by loud cries 
may ensua At times a choked disk may be found. 

If the process continues to definite abscess formation the cerebral 
irritation symptoms cease and a remiasion may occur in the sympto- 
matic reactions, so much so, that frequently the patient and attendants 
are lulled into false security. However, the cerebral tenderness per- 
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&i8t8 and dullness on percussion may be present As the abscess 
increases the blood shows a greater polymorphonuclear increase (both 
proportional and total). Choked disk becomes more marked. 

The pupil becomes dilated in the side of the abscess, then as the 
pressure increases both pupils may dilate and remain sa If one 
abscess is located near a motor area irritative convulsive movements 
may result in the related muscle group with a paralysis. If the 
destructive changes are of sufficient magnitude the final stage is one 
of gradually increasing pressure and exacerbation of all symptoms. 
The symptoms may not develop so in a regular progression as above. 
The transition from one group to another may be extremely rapid. 

The above abscesses are of the subdural variety and presuppose 
an injury of the meninges with a solution of continuity of the bone 
and perhaps, but not necessarily, of the meningea An abscess be- 
tween the dura and the skull may arise from a blow on the head, 
without fracture or rupture of the continuity of the bone. The skin 
may become infected, the bone may later be involved and the infecting 
organisms may pass beneath the bone, between it and the dura. 
Werner reports such a case, in which the temperature continued high 
after drainage of a subcutaneous abscess, trephining of the bone 
finally evacuated an epidural abscess and the case went on to recovery. 

New pathologic reactive changes in meninges or cortex may de- 
velop, such as 

1. Scar tissues. 

2. Chronic csdema of the pia-arachnoid is a condition which I 
have found in many cases which come to operation. The 
arachnoid appears as a thickened layer having somewhat Hne 
appearance of starch stiffening used in laundiying, as it is 
applied to the clothes. The arterioles could not be well 
defined. After this layer had been incised, it began to seep and 
in a short time considerable quantities of cerebral spinal fluid 
escaped. The membranes now flattened down on the cortex 
and the small blood-veesels became apparent. Normal pulsa- 
tion started in the cortical vessels and pulsation of the brain be- 
came apparent The absence of brain pulsation was^ no doubt> 
due to an increase in the intracranial pressure. It is not 
likely that the small amount of cedema in the pia-arachnoid over 
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a local area would increase the general pressure to such an ex- 
tent that the pulsation in the entire surface of the brain would 
cease, so that to account on the basis of pia-arachnoid oedema for 
increase of intracranial pressure, it would be necessary that 
the oedema be present over the greater part of the pia- 
arachnoid or else that the scar tissue present in the pia-arach- 
noid around the area of oedema made it impossible for the 
fluid to be drained. The constrictions on the venules by the 
same scar tissue accounting for the persistance of the oedema. 
This pressure is sufficient to cause headaches, localized to the 
area involved and in some instances epileptic attacks occur, the 
convulsive movements being confined to the muscles having 
their motor cortical centers in such an area. The skull over the 
area involved is tender to percussion and the patient may be 
apothetic and drowsy. In such cases great care should be exer- 
cised during operation not to rub the pia-arachnoid nor to irri- 
tate it in any manner. Several incisions should be made into 
it and even smaller pieces of the upper layer of the arachnoid 
cut away, in order that the edges may not unite and reproduce 
the old condition. 

Cysts of the pia-arachnoid are a further development of the 
oedematous states or else are the result of the precipitation 

and organization of the solid el^nents of a blood dot and the 

persistence of the liquid contents as a cyst 

3. Cysts are especially marked in cerebrum after hemorrhage into 
the brain substance. Cysts may be 

I. Epidural 

(a) (General or 

(b) Circumscribed 
II. Subdural 

(a) Pia-arachnoid 

(b) Cortical 

(c) Infracortical^ usually a cause of epileptiform convul- 

sionsw 

4. Peripheral reactive changes around embedded foreign bodies. 

6. Traumatic late apoplexy may occur according to White and 
Jelliffe. Signs of hemorrhage may develop even months after 
the trauma. (White anid Jelliffe, p. 547; Refer to Stadd- 
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man — Deutsch Med. Woch., 1903 and Allen-Jone% "Ment. 
and Nerve Dis./' 1909.) 

6. Arterial aneurysm formation (Schiller, p. 149). 

7. Calcification of the softened area of the brain. 

8. Tumor of the brain (Schiller, p. 149). Schiller reports a 
case in which the cerebral symptoms could be traced to a 
severe trauma of the skull, years previously. As a residium 
of the trauma there were deep depressions on the parietal bone 
at post-mortem a tumor of the brain was found. 

9. New formations of bone at the site of fracture — ^at times a 
thick deposit of osteophytes at this point or a diffuse hyperosto- 
sis of the bone may occur (Schiller). 



Digitized by LjOOQIC 



THE COEFFICIENT OF SAFETY IN 
GENERAL ANJSSTHESIA 

By PERCY B. QOSTSCHIUS, M.D. 

AtaooUte Anasthetiat Hospital Noire Dune De LonrdeB, MaacheBtcr, N. H. 



The two words "safety*' and "anffistliesia'' are, in the light of 
present day knowledge!^ still quite incompatibla In order to increase 
the coefficient of safety and reduce the element of danger^ a rather 
wide range of factors must be taken into consideration. These may be 
tabulated as follows: 

1. An»«tiietic education. 

2. Intrinsio characterifUcs of the aiUMthetitt. 

8. Hie aurroundingB in which the anesthesia is conducted. 

4. Hie anttsthatic 

5. The method of administration. 

6. Hie iMitivit. 

AN^fiSTHBTIO BDUCATIO|r 

There is a crying need of better instruction in anassthesia in our 
American medical schools. The curriculum of the average school 
includes no sudi course, while in others the subject is merely wedged 
in, and forms a subsidiary of other branches of teaching. The laxity 
and indifference with which this^ one of the most serious departments 
of medicine^ is treated, is appalling and even inhumane 

We frankly must admit that the young graduate knows nothing 
about the adminstration of ansesthetics. Later on, during his interne- 
ship, he gives a very limited number of ansesthesias^ with practically 
no supervision, and with his attention directed mostly to the operati<Hi 
in progress. Thus lightly does he deal with sacred life entrusted to 
his cara 

It so happens that not a few operations are entirely devoid of 

danger to life;, but an anaesthesia always courts fatality and is 

omnipresent in each and every case. Patients have died of ansesthesia 

in the dental chair and during eversiont of an ingrown toe-naiL 

288 
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Status lyinphaticus cases succumb before the operation is even com- 
menced. Statistics of ansesthetic deaths in our larger hospitals are 
unnecessarily great and greater still because many more of them are 
ignorantly diagnosed as surgical shock, heart failure and embolism 
and are so classified. In some cases life is sacrificed because the choice 
of the ansestlietic itself has been unwisa 

The soKjalled *^urse ansesthetist" is another evil influence which 
is mentioned only to be condemned. The presence of such a person 
in the operating room is an imposition and any arguments advanced 
in her behalf are simply b^ging the question. Nurses are unfit as 
ansBStbetists as they lack the necessary preliminary education in 
anatomy, physiology, biology, chemistry, therapeutics and diagnosis. 
They subconsciously rest their responsibility upon the surgeon and he 
in turn assuming this burden, becomes in part, ansBsthetist, and so 
oversteps his bounds. 

Such facts as these make us stop and ponder, but reflection o£ 
this sort is excellent medicina We can ill afford to face such, 
criticism, just as this criticism may ba 

As a means of correcting our serious shortcomings, and furthering 
scientific accuracy in this particular field, I would repeat a suggestion 
I have oft mada All medical schools should have a complete, well- 
systematized chair of AnsesthesiaJ presided over by a full-time 
professor. The course should be well-planned and be followed by 
well-balanced examinations. In the hospital intemeship, the student 
should be under the strict guidance of the staff ansesthetist, and time 
should be set aside for this purposa Later on, in general practice, 
if the physician encounters a questionable risk, he should ^ist the 
services of a specialist Every hospital should have on its staff 
a full-time anflBsthetist, and where the size of the institution warrants, 
also an associate ansesthetist 

I believe that by following such a scheme as outlined, we could do 
much to relieve the present careless and negligent situation. 

INTRINSIC CHARACTERISTICS OF THE ANESTHETIST 

Not every one is adapted by virtue of personal characteristic to 
become a proficient and serious ansBsthetist. Just what these char- 
acteristics are is difficult to defina It is an indescribable something 
within the psychology of the individual himself, a true personal 
Vol. IV. Ser. 31—19 
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equation. He must not be of an excitable disposition. His nature 
should be calm and quiet> gentle yet firm and at all times should he 
be master of the situation. The fear of Grod should rest within him, 
and he should look upon every anesthesia as an experiment with 
human life, the outcome of whidi cannot be foretold. 

A thorough understanding of internal medicine, with q>ecial refer- 
ence to diseases of the respiratory tracts cardio-vascular system, the 
liver, kidneys and nervous i^tem, is an absolute essential. 

The amesthetist should never allow his attention to be distracted 
from his work regardless of what happens. He should never under 
any circumstances become absorbed in the operation nor allow himself 
to watch it, if only for an instant His training should make him 
acquainted with the steps and stages of the operation, so that he may 
recognize them without looking and gauge the depth of his level of 
maintainance accordingly. 

Responsibility is thei imending key-note of thoi consciencious 
anaesthetist This responsibility begins with the first introduction to 
the patient, perhaps several days before the operation, and does not 
tenninate until several days after the operation when the subject has 
passed beyond all doubt of post-anaesthetic complications. 

Another attribute required of the anaesthetist is mercy and 
toleranca He must not be too proud, snobish or hasty to grant his 
patient the courtesy of a smile, a gentle touch of the hand or a few 
reassuring words. Trifling as these things may se^m, they reflect 
the true spirit of Christ, and afford comfort and peace to a soul that 
is about to span the great bridge of oblivion and who knows whether 
or not it will ever return. 

Alertness is another prerequisita Alertness in detecting and 
correctly interpreting the slightest change in respiration, heart action, 
color, reflexes and tonus and this to be accomplished ^atirely sub- 
consciously, without any visible effort The anaesthetist must "feel" 
the condition of the patient 

Diligent study and research are elements which cannot be 
overestimated. They reflect the true character of the individual 
and show that his ideals are high and in keeping with the responsi* 
hility in which he is placed. 
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THE SUSSOUNDINOS IN WHICH THE ANESTHESIA IS CONDUOTED 

Although tliis subject can be dismissed in a comparatively few 
words, its role, however, is far from being trivial. In a certain 
percentage of fatalities^ the outcome would have been quite different 
under other surroundings. 

The safest place to conduct aim^sthesia is in the hospital operating 
room. The reason is obvious for here in time of need there are 
plenty of trained and willing hands. Means of resuscitation, such 
as the pulmotor, oxygen, the Farradic current, surgical assistance, 
intubation, the various stimulating drugs, and a table allowing the 
inverted position are at instant calL Other measures such as good 
light, plenty of hot and cold water, sufficient dry goods^ cleanliness, 
quietness, and the exclusion of nervous and hysterical relatives or 
friends, play no small part as contributors to the element of safety. 

Furthermore, in hospital practice, patients are as a rule 
anfiBsthetically prepared, whereas in the home or dental office espe- 
cially, this preliminary precaution is overlooked. It may be said as 
a general axiom, that the further we stray from the hospital operating 
room, the greater becomes the "risque^' of the administration. 

THE ANESTHETIO 

Our choice of a general ansBsthetic is necessarily very limited as the 
list is smalL The group includes ether, chloroform, mixtures of ether 
and chloroform with or without alcohol, nitrous oxide with or without 
oxygen, ethyl chloride, methyl chloride, and ethyl bromida There 
are still others which have reached but an experimental stage, and been 
discarded as unsatisfactory for one reason or another. 

Every general an£esthetic has its advantages and its draw-backs 
per 66 and these in turn become modified as they are applied to the 
patient, so that a given agent being hazardous to one class of cases, 
might well have the opposite effect on others, and in this delicate 
discrimination lies one of the greatest opportunities for increasing the 
coefficient of safety. 

I shall not attempt to burden you with a consideration of the 
physical and chemical characteristics of the various ansesthetipe nor to 
delve into the romantic histories surrounding them, as this does 
not lie within the scope of my discourse. 

I am presenting the ansestbetics in order of greatest danger, 
considering those most lethal first 
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BTHYI. OHLOBIBS 

This is one of the most dangerous narcotics we possess. Collapse is 
more liable to follow ethyl chloride than any other anaesthetic It is 
at times employed as a preliminary to ether, the change being made 
at the end of the stage of induction. Its use in complete amesthesiai 
that isy through the stages of induction, maintenance and recovery, 
is to be discouraged. 

One of the most frequent uses for this agent is as a substitute for 
nitrous oxide, because it is conveniently carried and comparatively 
cheap. Such a procedure is entirely unjustifiable in view of the much 
greater safety of nitrous oxida In other word% it haa been looked 
upon as a sort of glorified nitrous oxide which one could carry around 
in the vest pocket and use indiscriminately. The drug is highly toxic, 
produces a rapid anaesthesia, and is usually accompanied by masseteric 
spasm, thus necessitating placing a prop between the teeth before 
beginning its administration. 

The dangers of ethyl chloride are twofold; first, death from 
simple overdose, and second, from asphyxia, as a result of spasm 
occurring in the respiratory tract Anticipation of these difficulties 
will forestall untoward results. Thomas D. Luke reports twenty- 
three deaths in the short period of five years. 

From the foregoing, it will be seen that ethyl chloride does not 
occupy a place in the armamentarium of the anaesthetist who is adverse 
to taking chances, and that he will substitute in its stead, nitrous oxide. 

It seems opportune in this situation to say a few words about 
methyl chloride and ethyl bromida Methyl chloride is very similar 
in every respect to ethyl chloride but is practically never used alone. 
It is foimd in the so-called "Somnoformrf' which is a mixture of ethyl 
chloride 60 per cent, methyl chloride 35 per cent and ethyl 
bromide 5 per cent This mixture is now not much used. 

Ethyl bromide is also similar to ethyl chloride, producing like the 
later drug, a rapid, induction, stertorous breathing ensuing in about 
sixty to seventy seconds. It is used for very short operations, 
such as tooth extractions, adenoid curettage or tonsillotomies. It is 
unwise to repeat its administration at one sitting as may be done 
with ethyl chlorida Like ethyl chloride also it produces masseteric 
spasm and jactitation. Its use is attended with couBiderable danger, 
therefore being seldom employed. 
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OHLOBOFOBM 

This is the next anjesthetic to present itself in the order of danger. 
Although chloroform is somewhat safer than ethyl chloride, it is still 
a very powerful and hazardous agent. It is probably the most 
frequently used ansBsthetic, owing to its wide range of geographical 
distribution, being the drug of choice throughout the Western and 
Southern United States, Canada, Continental Europe, England, 
Scotland, Ireland and South America, It is only in the Eastern and 
Central United States that it has almost entirely given way to ether 
and even here in the rural districts, it is still extensively employed. 

Chloroform was officially condemned by the Committee oif 
An£esthesia of the American Medical Association June, 15, 1912. 
In overdose, it kills in a concentration of 5 per cent It is most 
dangerous during the stage of induction, at which time it is most 
commonly used, as for instance, preliminary to ether or in short 
incomplete ansesthesias. 

One of the most noteworthy characteristics of chloroform is that 
it acts as a distinct protoplasmic poison, many of its evil effects not 
manifesting themselves until some time after the administration. 
These late symptoms are known as "delayed chloroform poisoning" 
and the condition is now quite generally recognized. It is the result 
of degenerative changes involving chiefly the liver and kidneys, the 
pathology in these organs closely resembling eclampsia, and consisting 
of congestion, hemorrhage, degeneration and necrosis. 

The liver becomes yellow and fatty with hemorrhages often under 
the capsule and throughout its substance. There is also a central 
necrosis. The cells about the central vein disappear leaving a mass 
of granular material without nuclei or cell outline while nearer the 
periphery of the lobule, the cells are swollen and have undei^ne 
hyaline and fatty changes. A few normal liver cells may be found. 

The kidneys show marked congestion, and are swollen, with 
occasional hemorrhages under the capsule, about the tubules, and in the 
pelvis. The cortex is thickened and markings indistinct The cells 
of the tubules are swollen, granular, and loaded with fat The lumen 
of the tubules is filled with granular material, fat globules, and 
coagulated senun. 

The heart muscle may show fatty degeneration. From the forego- 
ing, it is easily seen that chloroform is a distinct protoplasmic poison. 
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The admirable work of Bandler, Lengeman, and Leppman has proved 
that such changes do not occur with ether. 

The symptoms of chloroform poisoning may develop from a few 
hours to a few days after the administration^ and include progressive 
weakness^ pallor or cyanosis, restlessness, vomiting, delirium, con- 
vulsions, stupor, coma, and death. 

The causes of deadi during chloroform anaesthesia may be divided 
into those occurring during the three stages of anaesthesia. First, 
during induction, when a spasm of respiration occurs, and the drug 
continues to be poured on the mask, relief of the spasm being followed 
H)y several deep inspirations, and so a lethal dose suddenly entering 
the circulation. Also in this stage, a fatality may result from 
pneumogastric inhibition. Second, in the stage of maintenance, 
death may result from suddenly raising the head and shoulders 
causing a syncope which may develop into circulatory shock. Or in 
this stage, we may give simple overdose. Third, in the stage of 
recovery, a patient may die from progressive acidosis, the result of 
acute septicemia or unrecognized diabetes. 

One of the most striking characteristics of chloroform is to produce 
circulatory shock. I am personally not in favor of the so-called A.C.E. 
mixture or any chloroform mixtures for the reason that one is very 
likely to forget that they contain chloroform and become negligent in 
their usa They are, however, safer than chloroform alone, if given 
with caution. When the heart once stops in chloroform, it is usually 
a permanently damaged organ and very rarely yields to resuscitation. 

Where chloroform is used, we may increase its coefficient of safety 
by following certain suggestions. These are — ^never to use it in 
acidosis or eclampsia, always to have the patient lying flat, to remove 
the mask during masseteric spasm, to use only fresh preparations, to 
admit plenty of air, never to lose the corneal reflex, and lastly never 
to change to chloroform after a prolonged unsuccessful ether induction. 

Chloroform fatalities average about one in two thousand. 

ETIIEB 

From the standpoint of safely, ether is surpassed by only one other 
anaesthetic and that is nitrous oxide and oxygen. However, I feel that 
at the present time our observations of nitrous oxide and oxygen are not 
very extensive and the statistics far from accurate, so that eventually 
we may have occasion to alter our opinions, even in this direcdoiL 
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Ether is the most disagreeable of all ansesthetics from the patient's 
point of view, the induction being slow, and recovery usually 
accompanied by retching, nausea, vomiting and headache. Its safety 
is its greatest virtue. 

I wish to take this opportunity to criticize most emphatically the 
practice of heating ether vapor before administration. Owing to the 
high explosive nature of the drug, this procedure is most pernicious 
and several accidents and deaths are on record. The actual benefits 
derived from first warming the vapor are really insignificant and are 
ten-thousand-fold offset by the risk. I have long since discontinued 
this method in my practice. 

Combining oxygen with ether (the so-called etheroxygen anses- 
thesia) is the most recent method for increasing its standard of safety 
and also insures a more even and pleasant narcosis. 

The chief element of safely in ether is that it acts as a distinct 
cardiac stimulant, being a derivative of alcohol. Heart action is 
increased in force and frequency and blood-pressure raised due to 
vasomotor stimulation. After prolonged administration however, it of 
course becomes depressant 

NITEOUS OXIDE 

Nitrous oxide alone can be used for only very short operations and 
is so employed mostly for dental extraction. Patients invariably 
become deeply cyanosed. If continued for more than two minutes, 
the patient's condition becomes critical from lack of oxygen. There 
is first cyanosis and jactitation followed later by asphyxia, as the 
small amount of oxygen admitted through atmospheric air is insuf- 
ficient to maintain Ufa This method of administration is decidedly 
more unsafe than ether. 

The method of combining oxygen with nitrous oxide is called 
nitrous oxide-oxygen or gas-oxygen anaesthesia and is the most recent 
and most signal contribution to the science of ansesthesia. 

It is, of all aniBBsthetics, by far the most pleasant to take as it is 
practically devoid of odor and taste and does not give rise to suffoca- 
tive attacks. The induction is very short, recovery rapid and seldom 
is there nausea and vomiting although these may occur in some cases. 
From point of view of the patient, it is the ideal anaesthetic Its 
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greatest disadvantage, however, lies in the fact that it does not give 
complete relaxation in some instances and must therefore be sup- 
plemented by ether given through vaporization. 

The elements of safety in the use of this drug are that it does not 
in any way irritate the respiratory tract, damage the kidneys or cause 
degenerative changes in the liver. Its effects on the cardio-vascular 
system are nil although at times and under certain pathological 
conditions, it does etnbarrass the circulatory system. Contrary to 
general belief, it does produce a slight increase in blood-pressure, 
but this is of itself insignificant. 

Danger signals, which rarely occur during its administration, are 
prolonged and unremedial cyanosis, a slowing of the pulse rate and a 
peculiar whitish ring about the mouth. When these symptoms present 
themselves, excepting cyanosis, they appear very suddenly somewhat 
as in chloroform. 

The ancesthetic balance in nitrous oxide-oxygen anaesthesia is ex- 
tremely delicate, the very slightest change in administration causing 
immediate reaction. It is the most difficult ansesthetic to administer. 

I wish to urge most emphatically that the patient himself must at 
all times bo the criterion upon which the proportion of gases delivered 
is based. This is of the utmost importance. Where this rule is 
disregarded, it invariably results in an unsuccessful anaesthesia, at 
times greatly endangering the life of the patient and always extremely 
embarrassing the anaesthetist, and causing no end of annoyance to the 
surgeon. I make special mention of this fact, because a great many 
of the gas-oxygen apparatuses on the market are adjustable on a scale 
of theoretical and so-called scientific percentages. Nothing could be 
more fallacious, absurd and truly unscientific, as each patient presents 
different and even constantly varying requirements. Becognizing 
the demands of the patient and employing one's skill in meeting them 
by properly proportioning the mixture of gases is the true test of 
efficiency and is the very element which makes the administration of 
nitrous oxide and oxygen so difficult. 

Nitrous oxide and oxygen is sometimes combined with chloroform 
or ethyl chlorida This practice detracts from its safety. A mixture 
of gas-oxygen and ether on the other hand is without such risk and in 
the average case proves very satisfactory where greater relaxation 
is desired. 
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THB METHOD OF ADMINISTRATION 

The choice of a suitable method for administering an ansesthctic 
is a potent element in contributing to either the safety or danger of the 
patient The virtues of a well-chosen anasthetic are frequently 
counterbalanced by an improper form of administration. The fol- 
lowing remarks will help materially to raise the coefficient of safety. 

Ethyl chloride may be given either by the open or closed methods. 
The closed method is more satisfactory and is carried on by means 
of the rebreathing bag. When stertor results free air should be 
administered. It is unsafe to use more than 4 c.c of the drug. Loss 
of the lid reflex represents the limit of safety and abolished corneal 
reflex with dilated pupil should not be allowed. 

Ethyl bromide is best given by the open drop method. Exclusion 
of air is not in the interest of safety. The legitimate dose varies from 
one to three drams. 

Chloroform may be given in only one way and that is by the open 
drop method with ample admixture of free air. It should never 
under any circumstances whatever be given by any form of closed 
administration, such as the closed cone or rebreathing bag. The secret 
of a tranquil chloroform ansestJbesia depends upon admitting a high 
percentage of free air and this is accomplished by holding the open 
mask at least one inch distant from the f aca 

Ether, which is next in order, permits of greater variation in mode 
of administration than any other anffisthetic. It may be given in the 
following ways: Open drop, semi-open drop, closed drop, the old- 
fashioned closed cone, oral insufflation, intrapharyngeal insufflation, 
intratracheal insuflFlation, per rectum and intravenous. A study of 
these various methods is complex and exhaustive, therefore I shall not 
take time to consider them here but will merely elucidate the 
advantages of those most important 

The advantages of the open drop method are that the apparatus 
is simple, and plenty of oxygen is always admitted; it is best for 
straight ether inductions, and is very applicable to children. Its 
disadvantages are that it tends to acapnia, increases loss of body heat, 
is very wasteful of ether, and is not so satisfactory where morphine 
has first been given. The semi-open drop has essentially the same 
foregoing characteristics, except that they are somewhat modified. 

The closed drop^ which is accomplished by means of a rebreathing 
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bag, is less wasteful of ether, tends to hypercapnia, preeerves body heat, 
allows of a more delicate balance, gives a speedier induction and tends 
to overccMne the slow and shallow respiration incident to preliminary 
mori^iine injection. 

The closed cone is so imscientific, crudi and obsolete that it deserves 
no mention. Its use is admission of eztrane anssthetic ignorancei 

Oral insufflation consists of delivering ether vapor witib or without 
oxygen to the oral cavity. Its advantage lies in delicacy of controL 

The intrapharyngeal and intratracheal methods are very similar 
excepting for anatomical differenca Ether is delivered in vaporized 
form by means of a very complex apparatus called an aniesthetometer. 
The vapor enters through catheters. These methods are of advantage 
in operations about the head and neck. They are exceedin^y techni- 
cal and can be conducted only by one very expert Their use should 
be limited to cases where they are especially demanded. They all 
tend to lessen the coefficient of safety. 

Ether per rectum may be given in oliveoil or combined with oxygen. 
The latter method, that is, with oxygen, is nearly obsolete. Without 
entering into discussion, I merely wish to state that the procedure is 
dan^nerous and should be employed only by the expert ansesthetist 
It is suitable for the same class of cases as intratracheal insufflation 
and does not require the complex and expensive apparatus, the only 
requirement being a rectal tube and a funnel Its disadvantages 
are its danger, that it is unreliable, that it may cause distention of the 
rectum with proctitis, that injections causing untoward symptoms 
cannot well be recovered and that in obese individuals it may interfere 
with respiration. 

The administration of ether by intravenous injection consists of 
introducing a solution of about 5 per cent ether in normal salt or 
Eingler's solution, into one of the veins at the bend of the elbow by 
means of an irrigator and canula. The method requires some surgical 
technic and strict asepsis. The ansesthetic control of the patient 
is most delicate, recovery occurring almost immediately upon cessation 
of administration. 

Needless to say the method requires an expert 

Like all other complicated anaesthesias, this form has certain 
disadvantages. These are as follows: Preparation of the patient 
consumes considerable time; there is an increase of blood-pressure; 
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it increaaes hemorrhage; there is a possibility of septic thrombosiB as 
in any venous operation, and lastly, it has in some instances produced 
pulmonary eclema. 

Nitrous oxide or nitrous oxide and oxygen can be administered 
in only one way and that is by the absolute closed method. The 
method is dependent upon rebreathing and it is prerequisite that the 
face piece admit no leakage of air, otherwise the patient cannot be 
carried beyond the stage of induction* All such apparatuses are 
equipped with a ventilating chimney by which the depth of rebreathing 
may be controlled. If the stage of maintenance is to be prolonged, 
it is essential to precede the administration by morphine and atropine 
or morphine and hyoscine. My personal preference inclines to- 
ward hyoscine. 

This form of anaesthesia greatly increases our coefficient of safety. 

THE PATIENT 

Patients presenting themselves for anesthesia exhibit various 
manifestations of disease, idiosyncrosy and environmental influence, 
all of which must be carefully considered. Some subjects contra- 
indicate ansesthesia altogether, as for example status lymphaticus, 
advanced diabetes or very well-marked acidosis from any cause. If 
the acidosis be slight^ the hazard of the anaesthetic can be greatly 
reduced by proper preparatory treatment beginning several days 
before, including the administration of sodium bicarbonate in large 
doses, and choosing nitrous oxide as the narcotic 

Cases with irritation in the respiratory tract such as brondiitis, 
pneumonia and tuberculosis are better treated by chloroform than 
ether, if nitrous oxide cannot be had. Ether undoubtedly causes an 
exacerbation of a quiescent tubercular focus in the lung and is also 
very apt to convert an innocent bronchitis to a serious pneumonia. 
In this class of cases chloroform does find its true level. 

Myocarditis and any form of cardiac weakness are indications for 
the use of ether inasmuch as this drug, being an alcohol derivative, is a 
cardio-vascular stimulant I prefer it to nitrous oxide in such cases. 
Chloroform here is condemned. 

Nephritis, in varying form and d^ree^ should receive nitrous 
oxide as first choioa 

Unfortunately, our patients very often present a variety of afflic- 
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tions so that an ansesthetic well chosen for one oondition would be 
contraindicated by another and here one must choose the lesser of 
two evils. 

Where the risk of a general anaesthetic is considerable, the situation 
may very often be well handled by combining local analgesia with 
amnesia. However, this is not within the scope of my present subject 

Nervous patients, those with a neurotic tendency, often give the 
anaesthetist a deal of trouble and even anxiety. Although they are not 
dangerous as a class, their reactions (especially pupillary) and reflexes 
are so altered, exaggerated and uncertain and their general behavior 
throughout the entire anaesthesia so peculiar, that it is often extremely 
difficult to recognize their exact anaesthetic status. It is very desirable 
to visit these patients a few times before their operation and employ 
every known means to produce mental quietude, even to the adminis- 
tration of sedatives. 

Obese patients with short necks are often difficult to handle, 
although the condition is hardly ever serious. 

Asthmatic cases may or may not become dangerous, but always 
require unusual care. 

Persons with a goitre should receive as little fright and shock 
as possibla 

In closing I should like to emphasize that anaesthesia is a distinct 
science, not limited to the mere administration but extending farther 
into the general field of medicine than any other specially. Allow me 
furthermore to introduce a plea for improved education. 
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AbsceM, pelTle, 85 

retro-pharynseal, 288 
A.C.B. mixture, 204 
Addison't disease, 4 

Adrenal injury following scarlet fever, 8 
in infections, 1 
in poliomyelitis, 10 
in pulmonary tuberculosis, 18 
in typhoid fever, 12 
Airplane splint for fractures of arm and 

forearm, 267 
Amenorrhcea, glandular therapy for, 150 

in insane women, 150 
Anesthesia, administration of, 297 
coefficient of safety in, 288 
patient and, 200 
teaching of, 288 
Anesthetic, choice of, 201 
Anesthetist, qualifications of, 201 
Aneurysm, 284 
Ankylosed Joints, 248 
Apoplectic form of tuberculous meningi- 
tis, 112 
Arterial hypertension, 88 

classification of, 00 
conserrative, 88 
Arteriosclerosis, 88 

types of, 02 
Arthritis, poly-, adrenal Injury in, 10 
Arthrotomy, 85 

AscttPs with duodenal ulcer, 154 
Astragalus, fracture of, 260 

B 
Pabcock, Robert, 71 
Backache, causes of, 288 

medical history in, 224 

physical examination in, 226 

workmen's, 215 
Barrett, Channing W., 48 
Bass, C. C. 108 
Behan. R. J., 271 
Blumgarten, A, 8., 1 
Powers. Paul B., 182 
Bowel, large, surgery ot 20 
Prain abscess, 116 
Brain, compression of, 278 

Injuries, nerves affected in, 281 
symptoms of, 277 



Cscosigmoidostomy, 40 
Capsulectomy, synovial, 61 



Carcinoma of colon, transverse, 248 

of rectum, 82 

of sigmoid, 82 

trauma and, 248, 250 

with rectovaginal fistula, 50 
Cerebellum symptoms due to injury of, 270 
Cerebral hemorrhage, 116, 278, 276 

softening, 116 

syphiUs, 117 

tumors, 116 
Cervical Pott*s disease, 282 

spine, injury of, 282 
Chancre, extra-genital, syphilis and, 257 
Children, syphilis in, 212, 213 

tuberculosis in, 212, 214 

war diet for, 205 
Chloroform, 208 
Circulatory system, dyspnoea due to disease 

of, 71 
Clavicle, fracture of, 268 
Coffey, Robert C, 20 
Colitis, ulcerative, surgical treatment of, 

20 
Colon, carcinoma of, 248 
injury and, 248 
Constipation, 40, 286 
Coulter, John 8., 215 
Cuboid, dislocation of, 270 
Cyst, ovarian, 48 
Cystocele, 54 



Diabetes mellltus, 78 

pancreatic fibrosis in, 78 

tumor of fourth ventricle and, 78 
Diet, relation of. to rickets, 178 

war, for children, 205 
Dorso-lumbar spine. Injuries of, 234 
Duodenal ulcer, 154 

portal vein compression In, 154 

ascites and, 154 
Dyspnoea due to disease of circulatory 
system, 71 

B 

Endocrines, 1 
Eosinophilic pleurisy, 148 
Epilepsy, Jacksonian, 186 
mixed forms of. 186 
pathology of, 136 
traumatic, 182 
general, 185 
of reflex origin, 184 
pathology of, 186 
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mtgerj in, 187 
treatment of, 187 

Ethyl bromide, 202 
chloride, 292 

Bther» 294 



Femur, fracture of, at knee-joint, 66 
Fibroid tumor of uterus, 59 
Flnaterer, Hana, 164 
Fracture of astragalus, 269 

of claricle, 268 

of femur at knee-joint, 66 

of humerus, 264, 260, 262, 264, 267 

of lumbar vertebra, 286 

of OS calds, 270 

of akull, 271 

causes of, 272 
symptoms of, 288 
Freeman, Walter, 169 



Gastric ulcer, 284 
German pediatrics, status of, 206 
Glandular therapy for amenorrhoea, 150 
Grabfield, G. P., 148 

H 

Heart disease, dyspnoea due to« 71 
Hebosteotomy, 200 
Hemorrhoids, 64 
Hubbard, L. D., 160 
Humerus, fractures of, 264 

in middle third, 262 

iuToMng glenoid caTlty of, 264 

supracondylold, 260 



Industrial medicine, 215 
Infectious diseases, adrenal Injury In, 160 
Insane patients, amenorrhcea In, 150 
Intestine, large, surgery of, 20 

tuberculosis of, sui^cal treatment of, 
28 



Jacksonian epilepsy, 186 
Joints, ankylosed, 246 
stiff, 241 

treatment of, 242 



Knee-joint, fracture of femur into, 66 
hypertrophic ylllous synovitis of, 61 



Langsteln, Leo, 206 
LeTlnson, A., 167 
Iilpoma of neck, 68 



Lumbago, 286 

Lumbar region, anatomy of, 219 
Pott's disease of, 286 
spine, pain in, 284 
vertebra, fifth, variations of, 222 
vertebra, fracture of, 286 



Magnuson, Paul B., 216 
Malaria, relapse In, 108 

Improper treatment of, 108 
Mediastinal growths, 284 
Medulla, symptoms due to injury of, 279 
Meningitis, purulent, 116 
tuberculous, 112 

apoplectic form of, 112 

diagnosis of, 116 
Meyer, Ludwlg, F., 116 
Mowell, John W., 264 

N 

Neck, lipoma of, 68 

Nephroptosis, 286 

Nerves affected In brain injuries, 281 

Nitrous oxide, 296 



Os calcis, fracture of, 270 
Osteomyelitis of spine, 288 
Ovarian cyst, 48 



Pediatrics, 167 

German, status of, 206 
Pancreatic fibrosis and diabetes, 78 
Paresis, 117 

Pelvis, contracted, treatment of birth in, 
196 

craniotomy in. 199 
forceps in, 198 
version in, 198 
Pleural endothelioma vs. tumor of spinal 

cord, 169 
Pleurisy, eosinophilic, 148 

hemorrhagic 148 
Poliomyelitis, diagnosis of, 167 

treatment of, 167 
Portal vein compression due to duodenal 

ulcer, 164 
Pott's disease, cervical, 282 
lumbar, 286 
thoracic, 284 
Prostate, hypertrophy of, 236 
Pyelitis, traunia and, 289 



Rectocele, 64 
Rectovaginal fistula, 69 
Rectum, cancer of, 82 
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Retropharyngeal abscess, 283 
Rickets, 176, 212 

of spine, 2S8 

relation of diet to, 178 

ultra-violet light for, 176 

s 

Sacral region, pain in, 287 

Sacro-iliac Joints, pain in, 237 

Salpingitis, 48 

Scarlet fever, adrenal injury following, 8 

Schauta, Friedrich, 105 

Shackleford, H. H., 88 

Shoulders, round, 288 

Sigmoid, cancer of, 82 

SkiUem, P. G., 61 

Skull, bleeding internal to, 276 

fracture of, 271 
causes of, 278 
symptoms of, 288 
Smith, Blsworth S., 88 
Spinal cord, tumor of, 169 
Spine, cervical, injuries of, 232 

examination of, 280 

mechanics of, 217 

movements of, 217 

muscles of, 218 

rotation of, 228 
Spondylitis deformans, 288 
Spondylolisthesis, 286 
Stiff Joints, 241» 242 
Surgery of large bowel, 20 
Synovial capsulectomy, 61 
Synovitis, hypertrophic villous, 61 



Syphilis, cerebral, 117 

extra-genital chancre and, 261 
in children, 212 



Thoracic Pott*s disease, 284 
Thorax, pain in, 288 
Torticollis, 282 

Trauma, cancer following, 260 
Tuberculosis in children, 212 

of hip, 286 

of intestine, 28 

pulmonary, adrenal injury in, 16 
Tuberculous meningitis, 112 

diagnosis of, 116 
Tumor of fourth ventricle of brain and 

diabetes, 78 
Typhoid fever, adrenal injury in, 12 

u 

Ulcer, gastric, 284 

Ultra-violet Ught for rickets, 176 

Uterus, fibroid tumor of, 60 



Vertebra, fifth lumbar, variations of, 222 
Visceroptosis, 286 
Vivant, JoMph, 112 

w 

Weber, "P. Parkes, 78 
Workman's backache, 216 
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Abdomen, acute symptoms in, 278, ili 
fever. 274, Ul 
leucocytotis, 277, ill 
nausea and Tomlting, 277, ili 
pain. 278, iU 
pulse rate, 277, 111 
tenderness, 274, Hi 
Abscess, cold, of kidney, 218, U 
of brain, 197, 209, 1 
of kidney, 214, 11 
of prevesical space and umbilicus, 

111. Ill 
of prosute. 70. 11 
pelvic, 80, iv 
pulmonary. 196, 268, 1 

and tonsillectomy, 21, 1 
following injury to chest. 148, 1 
retro-pharyngeal, 288, It 
A.C.E. mixture. 294. It 
Acetabulum, fracture of, 228, HI 
Acromio-bursltis, 93, 1 
Actinomycosis. 1, Hi 
broncbo. 10, ill 
cachexia of, 61, ill 
dliferential diagnosis, 4. 15. iii 
lymph-nodes in, 77. Ul 
of appendix, 69. Ill 
of breast. 19, iU 

clinical aspecte of, 29, til' 
pathology of, 19, ill 
of c»cum, 59, iii 
of lachrymal ducte, 88. ill 
of Uver. 50. Ul 

gastric and intestinal form of. 66. 

Ui 
hepatic form of, 65, iU 
pyemic form of, 57, IU 
symptoms of, 55, Ul 
of lungs, 1. Ui 
of nervous system, 00, iU 
of skin, 73. iU 
of tongue, 84, iU 
pleuro-. 14. Ui 
pneumo*. 10, iii 
symposium on, 1. iU 
treated with potassium iodide, 107, 
Ul 
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Addison's disease. 4. It 

Adrenal injury foUowing scarlet fever, «, 

iT 

In infection, 1. iv 
in poliomyelitis, 10, iv 
in pulmonary tuberculosis, 16, iv 
in typhoid fever, 12, Iv 
Airplane splint for fractures of arm and 

forearm. 267. Iv 
Alcohol wood, 261. 1 
Amenorrhoea, glandular therapy for, 150, iv 

in insane women. 150. iv 
Amceblc dysentery. 256, 1 
Amputations. 200. Ui 
Anemia pernicious, 288, 1 

administration of. 297, iv 
coefficient of safety in, 288, Iv 
Anaesthesia, local, 68, 70, U; 288, iv 
for thyroidectomy. 68, U 
patient and. 299, iv 
teaching of, 288. iv 
Anesthetic, choice of. 291. It 
Anesthetist, qualifications of, 289. iv 
Anal fissure, 160, 1 
Aneurism. 249. 1; 284. iv 

of aorta, thoracic pain in, 125, 1 
Aneurismal varlx, 170, 1 
Anenrismorrhaphy. endo*. 297, I 
Angina pectoris, 249, i ; 18, U 
Ankylosis of JoinU, 196, Ul ; 246, iv 

of lower Jaw, 65, i 
Aorta, aneurism of, 249, 1 
Aortic regurgitation, 6, 8, U 
stenosis, 9, U 
systolic murmurs, 9, tt 
Aortitis, 250, i 

Anti-pneumococcus serum, 200, 1 
Antiseptics chlorine, 296^ 1 
Antityphoid serum, 228, 1 
Apoplectic form of tuberculous meningitis. 

112, Iv 
Appendicitis. 282, I 
Appendix, actinomycosis of, 69, Ui 

dliferential diagnosis, 70. Ui 
Argyria, due to silver arsphenamln. 232, 1 
Arlbaud, George, 50, IU 
Arm pains, 85, i 
Arrhythmia, sinus, 10, 11 
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Arrhythmias, heart, 246, 1 
Arsphenamin, 220, 1 

fatalities from, 221, i 

Jaundice from, 22*, i 

silver, 222, i 
Arterial hematoma, 168, 1 
encysted, 169, i 

hypertension, 248, 1; 88, It 
classification of, 99, !▼ 
compensatory, 88, It 
conserTation, 88, It 

stupor, 65, i 
Arteries, contusion of, 166, 1 

lateral wounds of, 166, 1 
Arteriosclerosis, 249, i ; 88, It 

types of, 92, It 
Artery, brachial wound of, 181, 1 

subclayian, approach to, 186, i 
Arthritis, chronic, 296, i 

focal infection in, 231, 1 

gonorrheal, 155, 232, i 

poly-adrenal injury in, 10. It 

Tertebral, thoracic pain in, 124, i 
Arthrotomy, 65, It 
Ascites with duodenal ulcer, 154, It 
Asthma, 208, i 

Astragalus, fracture of. 269, It 
Ateleiotic dwarfism, 91, ii 
Auricular fibrillation, 19, 245, 1; 11, 11 

flutter, 11, U 

in tuberculosis, 10, 1 
Axillary Tessels, wounds of, 186, i 

B 
Babcock, Robert, 71, It 
Bacillus influenza, 208. i 
Backache, causes of, 288, It 
medical history in, 224, It 
physical examination in, 226, It 
workman's, 216, It 
Ballantyne, J. W., 1, i 
Barrett, Channing W., 48, It 
Bass, C. C, 108, It 
Beck, Emil 8., 27, i ; 46, 11 
Btehan, R. J., 259, ill; 271, It 
BeU*8 palsy, 252, U 
Berard, D. 8.. 107, ill 
Beriberi, 258, I 
Bettman, Ralph B., 126, iU 
Biliary tract, intraperitoneal, collections 

without lesions of, 60, 1 
Blatt, Maurice L., 116, 1 
Blood, diseases of, 283, i 
pressure, 247, i 
area content of, 243, i 
Tessels. wounds of, 164, i ; 279, 11 
diagnosis of, 171, I 
dry, 170, i 
pathology of. 164, i 
physical signs of, 172, I 
symptoms of, 171, I 
treatment of, 178, i 



Blumgarten, A. 8., 1, It 
Bonnet, Denis, 34, Ui 
Bone graft, 291, 1 

hemorrhagic foci in, 298, i 
restoration, 290, 1 
Botulism, 269, I 
Bowers, Paul E., 182, It 
Bowel, large, surgery of, 20, It 
Brachial artery, wounds of, 181, 1 

Tessels, wounds of, 188. i 
Brain abscess, 197, 299, i ; 116, It 
compression of, 278, It 
injuries, nerres affected in, 277, 281, 

It 
pseudo-tumors of, 286, 11 
tumors, 227, 11 
Breast, actinomycosis of, 19, ill 
clinical aspect of, 29, Hi 
pathology of. 19, lU 
carcinoma of, 289, i 
Bronchi, actinomycosis of, 10, ill 
foreign bodies in, 197, i 
Bronchiectasis, 197, 1 ; 17, ill 
and brain abscess, 197, i 
Brown, Hugh Arbuthnot, 195, 11 
Bursitis, acromlo-, 98, 1 

subdeltoid, thoracic pain in, 129, I 



Cscosigmoldostomy, 40, It 
Cecum, actinomycosis of, 69, lU 

diiffrential diagnosis, 79, ill 
Cancer, se« Carcinoma 
Cancer cells, action of radium on, 61, II 

of lung, 17, Ui 
Capsultctomy, synoTial, 61, It 
Carcinoma of breast, 289, I 

of colon, transTerse, 248, It 

of ear, external, 29, i 

•f intestine, large, 277, 1 

of Up, 285, 1 

of rectum, 278, 1; 82, It 

a sigmoid, 82, It 

of tongue, 285, i 

of uterus, 808, 1 
radioffl for. 808, 

radio-therapy for, 46, 11 

surgery, radical, for, 46, 11 

trauma and, 248, 250, It 

with rectOTaginal fistula, 59, It 
Cardiac disease, 246, 1 

murmurs. 6, U 
Carpal bones, fractures of, 167, il 
Carr, James 8., 87, II 
Cerebellum, symptoms due to injury of. 

279, It 
Cerebral hemorrhage, 116, 278, 276, iT 

softening, 116, It 

syphilid 117, It 

tumors, 117, It 
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Cerebrospinal meningitis, 229, 1 
Cervical Pott's disease, 232. It 

spine, injury of. 282, It 
Chancre, extra-genital. 251, iv 
Chemotherapy in tuberculosis, 217, 1 
Chest, surgery of, 262, 1 
Chicken-pox, 227, 1 
Children, disturbances of hearing in, 175, 

syphilis in, 219. i; 212. 218, It 
tuberculosis in. 212, 214, It 
tuberculous lymphadenitis In, 110, 

115, 1 
war diet for, 206, It 
Chlorine antiseptics, 296, 1 
Chloroform, 298, It 
Cholecystectomy, 281, 1 
Chlorea, 282, i 
Circulatory system, dyspnoea due to disease 

of, 71. It 
ClaTicle, sarcoma of, 295, 1 

fracture of, 268, It 
Clement, Charles, 242, iU 
Coccyx, fracture of, 192. 11 
Coffey, Robert C, 20. !▼ 
Colitis, tuberculous, 218, i 

ulceratlTe. surgical treatment of. 20. 
It 
Collets fracture, 159. 11 
Colon, carcinoma of, 248, It 

injury and, 248. It 
Compensation for injury, 161. 1 
Complement fixation in tuberculosis, 216, 1 
Constipation. 40, 286. It 
ConTvIsions, post-traumatic. 71. i 
Coronoid, fractures of. 166, 168, 11 
Coulter. John S.. 122, i; 148, 11; 195. ill; 

215. It 
Craig. "Prank A., 196, 1 
Cranial injuries, dural cysts following, 

55, i 
Cuboid, dislocation of. 270, iv 
Cumston, Charles Greene, 85, 1 
Cyst, adenoma of oTary, 57, U 
dermoid. 82, I 
of kidney, 291. 209, 808, ill 
OTarian. 43, It 
Cystocele. 64. It 

Cysts, dural, following cranial injuries. 
55, i 
of machuB, 111, 119, Hi 



Daleas, Pierre, 09, 1 
DaTis, George 8., 188, i; 226, iU 
Deafness in children, 175. ill 
Dermoid, cyst, sacral, 82, 1 
Diabetes, inslpidot, 237, 1 
melUtus, 287, i ; 78, It 

carbohydrate diet in« 240, 1 
pancreM in, 288, 1; 78, It 



treatment of, 240, i 
tumor of fourth Tentrlcle and, 78 
It * 

Diabetic patients, surgical hasard in, 301, 

Diaphragmatic hernia, 158, 197, 1 
Diet, relation of. to rickets. 178, It 

war. for children, 205. It 
Digitalis. 246, I 
Diphtheria, 225, 1 

carriers, 226, i 

heart in, 226, 1 

immunization agnlnst, 225, i 

nasal, 226, 1 

Shick test In, 225, 1 
Dislocation of elbow, 129, 1 

sub-coracold of humerus, 185. 11 
Dislocations, 196, Ui 
Dorso-lumbar spine, injuries of, 234. It 
Drueck, Charles J., 160. I 
Ductus arteriosus patent. 24, 1 

botalli. 24, i 
Duodenal ulcer, 154, iv 

ascites and, 154, It 
portal Tein compression in. 154, It 
Dural cysts foUowing cranUI injuries, 

55, 1 
Dwarfism, ateleiotlc. 91. ii 
Dysentery, amceblc, 256, 1 
Dyspnoea dne to diseases of the circulatory 
system, 71, It 

£ 

Bar, carcinoma of. 29. 1 
Bk:chimosis of kidney, 285, ill 
Echinococcus disease, see hydatid. 
Eisenstaedt, J. 8., 221, U 
Elbow, dislocation of, 129, 1 
Ellis, John D., 229, IU 
Employees, examination of, 280, Hi 
Empyema, 264, i 

bilateral, 27, 1 
BncephaUtis, lethargic, 208, i 

etiology of, 210, 1 

pathology of, 210. t 

symptoms of, 212, i 

treatment of, 214, i 
Endocrlnes, 1, It 
Endo-aneurismorrhaphy, 297, 1 
Enterorrhagia, in hernia, 38, i 
Eosinophilic pleurisy, 148. It 
Epidemiology In industries. 232. ill 
Epididymis, tuberculosis of. 173, U 
EpUepsy. 232, i; 265, 111; 136, It 

Jackaonian, 136, It 

mixed forms of, 186, It 

pathology of, 186, It 

tonsils and, 255. ill 

traumatic, 182, It 

patholOfy of, 186, It 
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reflex origrln of, 134, It 
surgery In, 187, It 
EpiphysiB femorlB, separation of, 188, 1 
Epithelioma of Up, 81, 1 

of OQloa, 68, 11 
Erysipelas of new-born, 99, 1 

pathology of, 104, I 
Esophagus, see oesophagus. 
Ethyl bromide, 292, It 

chloride, 292, It 
Ether, 294, It 
Extra systole, 10, U • 
Eyeball, steel In, detection of, 242, HI 



Face, wounds of Tessels of, 164, 177, 1 
Facial nerre, 241, 11 

anastomosis with hypoglossus, 265, 11 
anatomy of, 241, 11 
and audition, 240, 11 
olfactory apparatus, 246, 11 
sensation of taste, 247, 11 
spinal accessory, 264, 11 
Facial palsy, 241, 11 

Bell's sign of, 254, U 
causes of, 250, 11 
degrees of, 261, 11 
lachrymal disturbances In. 258, 11 
nerve anastomosis for, 241, 11 
pain in, 258, 11 

secretory disturbances In. 258, 11 
signs of, 252, 11 
surgical treatment of, 268, U 
unilateral, 244, 11 
Femero-popliteal yessels, wounds of, 299, 11 
Femoral vessels, wounds of, 280, 291, 

298, 11 
Femur, Internal dislocation of, 223, Hi 
fracture of, at Icnee-Joint, 65, It 
sarcoma of, 60, 11 ; 220, ill 
radium for, 60, 11 
Fibroid tumor of uterus, 59, It 
Fibula, fracture of, complicated by Tarl- 

cose Telns, 189, 1 
Finger, Injuries to, 151, 1 
Fingers, fractures of, 167, 11 
Flnsterer, Hans, 154, It 
Flint's murmur, 8, 11 
Focal Infections and arthritis, 281, 296, 11 
Food dreads, 161, 111 

Talue of. in neurosis and psychoneu- 
rosis, 156, 111 
Foote, John, 94, 1; 143, 11 
Forearm, fractures of, 164, 11 

wounds of Tessels of, 282, 11 
Foreign body in thigh, 66, 11 
bodies in bronchi, 197, 1 
In oesophagus, 35, 1 
Foster, G. 8.. 208, li ; 281, 111 
Fracture, Colle's, 159, 11 
of acetabulum, 228, ill 



of fibula, 180, 1 
of humerus, compound, 175, II 
of inner table of skull, 270. Ill 
of leg, faulty alignment, 189, II 
of outer table of skull, 270, 111 
of patella, 171, 11 
of pubis and Ilium, 100, 11 
of radius, 159, 11 
of sacrum and coccyx, 192, U 
of tibial sesamoid of great toe, 188, 11 
of Tertebra, 198, 11 
Fractures, 197, 111 

of astragalus. 219, Iv 

of carpal bones, 157, 11 

of coronoid, 166, 168, 11 

of clavicle, 268, It 

of femur at knee- Joint, 65, It 

of fingers, 157. 11 

of forearm, 164, U 

of humerus, 254, 260, 262, 264, 267, It 

of leg, 152. 11 

of lumbar vertebrae, 285, Iv 

of metacarpals, 157, 11 

of olecranon of ulna, 166, II 

of OS calds, 270, It 

of Pott's, 148. 11 

Of radius, 250. Hi 

of skull. 259. Ill ; 271, It 

causes of, 272. It 

compression. 206, 270, ill 

mechanism of, 269, lit 

symptoms of, 288, It 
of thigh, 152, U 
radiography In, 165, 11 
of Tertebrs, 204, ill ; 235, iv 

lamenectomy for, 204, ill 
Freeman. Rowland G., 189, ill 
Walter, 159. Iv 



Gall-bladder, diseases of, 258, 281, I 

stones, 281, 1 
Gangrene of lung, 196, 1 

pulmonary, 16, 111 
Gastric secretion, 251, I 

ulcer, 252, 270, 1; 284, It 
etiology of, 278, 1 
heart block simulating, 188, lU 
on posterior wall, 271, I 
Gastro-enterostomy, 271, 1 
German pediatrics, status of, 206, It 
Glanders pulmonary, 4, 111 
Glandular therapy for amenorrhoea, 160, It 
Gluteal vessels, wounds of, 284, U 
Glycosuria, 288, 1 

renal, 241, 1 
Goetsch test. 236. 1 
Goitre cystic, 68, 11 

Intrathoracic, 286, 1 

toxic, 287, I 
Goldstein, Hyman I., 78. It 
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Goldstlne, Mark 8., 276, 11 
Gonorrbeftl arthritis, 166, 282, 1 
Grabfield, G. P., 14«, It 

H 

Hamatoma, arterial, les, I 
dlffuaa, IM, I 
•aeyattd, 169, 1 
Ttn^ua, 169, 1 
Hamataria, 268, 290, Ul 
Hemofflobin, determlnaUon of, 288, i 
HenophlUa, 804, HI 
HamlU, Balph C, 187, 1 
HammarfcbUg, Victor, 176, Ul 
Hammt r-toa, 69, 11 

Straus' operation for, 69, U 
Hay ferer, 199, 1 
HearlDff and facial nerre, 246, ii 

disturbances of, In children, 176, ill 
Heart acute dllaUtlon of, in children, 176, 
Ul 
apex beat of , 4, U 
block, 10, U 

simulating gastric ulcer, 188, 111 
dlBoensions of, 4, U 
disease, 246, I 

diagnosis of, 1, U 
dyspnoea due to, 71, It 
enlarged, 2, U 

signs of, 2. 11 
exercise test, 14, U 
function tests of, 18, U 
In diphtheria, 226, i 
murmurs, 6, 11 
percussion of, 6, 11 
Hebosteotomy, 200, It 
Hemorrhagic foci in bones, 298, 1 

kidney, 286, iU 
Hemorrhoids, 64, It 
Hempelmann, T. C, 148, U 
Hendrieks, Wm. A., 204, 214, Ul 
Hepatic actinomycosis, 50, Ul 
Hernia, 288, i 

diaphragmatic, 168, 197, i 
enterorrhagla In, 8K, I 
inguinal, Meckel's dlTertlculum incar- 
cerated in, 126, lU 
Herniotomy, acute Hodgkln*s disease fol- 
lowing, 217, Ui 
Hinglals, Manuel, 69, Ui 
Hodgkin's disease, 214, Ui 

acute, after herniotomy, 217, iU 
Holmes, WUUam H., 122, I 
Hubbard, U D., 160, It 
Hubeny, Maximilian John, 110, 1 
Humerus, fracture of, compound, 176, U 
In middle third, 262, It 
InToMng glenoid caTlty, 204, It 
supraeondyloid, 264, It 
subcoracoid dislocation of, 186, U 
Hydatid choleperitoneom, 97, il 



cysts of peritoneum, 100, U 
disease of lung, 17, Ul 

of peritoneum, 97, 11 
granulations, microscopic appearance 

of, 100, 11 
peritonitis, 108, 11 

diagnosis of, 109, U 
etiology of, 108, U 
prognosis of, 116, U 
prophylaxis, 128. U 
reported cases of, 124, U 
symptomatology of, 107, U 
treatment of, 120, 11 
pseudo-tuerculosls of peritoneum, 97, 

11 
of MTer. 110, U 
Hydrocephalus, radical cure of, 255, iU 
Hydronephrosis, 218, U; 300, ill 
Hyperacostla, 266, 11 
Hypertension, arterial, 248, 1 
Hyperthyroidism, 284, i 

basal metabolism in, 284, 1 
Goetsch test In, 235, 1 
Hypoglossus nerTe, anastomosis with fac- 
ial, 266, tt 
Hysterectomy, 276, U 



lUum, fracture of, 190, il 

Industrial medicine, 122, 1 ; 148, « ; 215, It 

surgery, 195, ill 

physiotherapy in, 195, IU 

surgical cUnlcs, 195, Ul 
Industries, medical and surgical serTlces 

for, 229, iU 
Infancy, tuberculosis of, 143, U 
Infantile scurTy, 179, Ul 
Infectious diseases, adrenal injuiy in. 1, It 
Influenza, 201, 1 

baclUus of, 208, 1 

etiology of, 201, 1 

lethargic. encephaUtis and, 208, 1 

pregnancy and, 204, 1 

sequellA of, 206, i 

tuberculosis and, 217, i 

Tacdnes for. 205, 1 
Infraorbital nerre in scar, 152, i 
Inqulnal lymphadenectomy, 68, 11 
Insane patients, amenorrhoea In, 150, It 
Interosseous nerTe Injury, 188, U 
Intestinal stasis, 254, i 

obstruction, acute, 275, 1 
Intestine carcinoma of large, 277, I 

large, surgery of, 20, It 
Intestines, tuberculosis of, 23, It 
hyperplastic 280, i 



Jacksonlan epilepsy, 136, It 
Jaundice, significance of. 281, 
Jaw, lower, fracture of, 65, 1 
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Job, Emlle, 90, lU 

Joints, ankylosis of, 196, lU ; 246, !▼ 

puncture of, 45, 1 

stiff, 241, Iv 
Jopson, John H., 250, ill 
Jngular yein, woonds of, 179, 1 



Kellty, Robt. A., 273, 111 
Kidney, abscess of, 214, 11 

cold, 218, 11 
cyst of, 298. 299, 808, 111 
displaced, 206, 11 ; 287, ill 

with bematuria. 290, ill 
ecchlmosls of, 285. HI 
elimination by, 248, i 
hemorrhage within capule of, 808, 111 
hemorrhagic, 286, ill 
infarct of septic. 215, 11 
lesions, varieties of, 208, 11 
rupture of, 282, ill 
septic infection of, 214. 11 
stone in, 211, 221, 11 
surgical, 208, U ; 281, ill 

classification of. 281. ill 

summary of, 808, Hi 
tuberculosis, 212, 11 
tumor of, 298, ill 
Klein, Thomas, 19, 1 
Knee-Joint, fracture of femur into, 66, iv 
hypertrophic villous synovitis of, 61, iv 



Lachrymal ducts, actinomycosis of, 88, Hi 

Lamenectomy, 204, Hi 

Langsteln. Leo, 205, Iv 

Leg, fractures of. 152, 11 

lie Nouene, Jullen, 97, 11 

lethargic encephalitis, 208-214, i 

Leukemia, 288, 1 

Levlnson, A., 167, iv 

Lichen scrofulosorum, 82, U 

Limbs, wounds of, 164, 1 

Lip, carcinoma of, 81, 285, 1 

Lipoma of neck, 68. iv 

epithelioma of, 31, 1 
Liver, actinomycosis of, 50, ill 

gastric and intestinal form of, 

56, iU 
hepatic form of, 55, ill 
pyiemic form of, 57, iU 
symptoms of, 55, 111 
diseases of, 258, 1 
functioning tests for, 258, 1 
hyatld of. 110. 11 
sarcoma of, secondary, 84, 11 
Locomotor ataxia, relation to trauma, 187, 1 
Lucke. C. B., 19, 11 
Lumbago, 235, Iv 

Lumbar region, anatomy of, 219, iv 
Pott's disease ot 286, It 



spine, pain in, 284, iv 

vertebra, fifth, variations of, 222, iv 

vertebra, fracture of, 285, iv 
Lung, abscess of, 21, 148, 196, 248, 1 

actinomycosis of, 10, ill 

cancer of, 17, Hi 

gangrene of. 196, 1 

hydatid disease of, 17, Hi 

sarcoma of, 58, 11 

removal of, and treatment with 
radium, 54, 11 
Lungs, diseases of, 196, I 
Lupus vulgaris, 82, U 
Lymphadenectomy, Inguinal, 68, H 
Lymph-nodes in actinomycosis, 77, lU 



Magnuson, Paul B., 122, 1; 148, H; 195, 

Hi : 216, iv 
Malaria, relapse in, 108, iv 

Improper treatment of, 108, iv 
MaUngering, 200, IU 
Maurer, Andr^, 279, 11 
Measles, 228, 1 
Meckel's diverticulum, 126, Hi 

Incarcerated in hernia, 126, Ul 
MedUstlnal growths, 284, iv 
Medicine, progress of. In 1920, 196, I 
Medulla, symptoms due to Injury of, 279, 

iv 
Melra, Sergio de Palva, 241, 11 
Meningitis, meningococcus, 229, 1; 116, iv 

cerebrospinal, 229, 1 

spinal fiuld In, 280, 1 

tuberculous, 112, iv 

apoplectic form of, 112. iv 
Meningococcus meningitis, 229, 1 
Mesenteric thrombosis, 276, 1 
MeUbolism, basal, 284, 1 
Metacarpals, fractures of, 157, 11 
Meyer, Ludwlg F., 116. iv 
Mlleff, S., 29, Ul 
MlUary tuberculosis, 192, iU 
Miller, 8., 208, II ; 281, IU 
Mitral disease and tuberculosis, 19, 1 

stenosis, 6, il 

systolic murmurs, 9, 11 
Monesti6, Francois, 78, ill 
Mowell. John W., 148, U ; 254, iv 
Mumps, 226, 1 
Murmurs, aortic systolic, 9, 11 

of heart, 5, 11 
Muscle injuries, 199, iU 

rupture of fascia of external oblique, 
181, U 
Musculo-splral nerve injury, 186. 11 

in fracture of humerus, 176, H 
Myocarditis, chronic, 246, i ; 12, 11 



N 

Naussac, Joseph, 1, IU 
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Neck, lipoma of, 68, It 

wotmds of vessels of, 104, 178, 1 

Nephritis, 242, i 

InterstlUal, 206, it 
parenchymatous, 205, ii 
treatment of, 244, 1 

Nephrolithlosls, 211, li 

Nephroptosis, 206, U; 286, iv 

Nerre anastomosis for facial palsy, 241, il 
affected in brain injuries, 281, iv 
centres, treatment of irritation of. 

80, 1 
infraorbital. In scar tissue, 152, 1 
injuries, peripheral, 199, iil 
interosseous, injury of, 188, il 
muscnlo-splral, injury of, 186, ii 

Nerres, peripheral, injuries of, 299, i 

Nerrous system, actinomycosis, 90, iii 

Neuroses, 156, Ul 
occupation, 85, 1 
ralue of food in, 156, Ui 

New-bom, erysipelas in, 90. i 

Nitrous oxide, 206, iv 

pathology of, 1<{4, 1 



Occupation neuroses. 85, i 
CBsophagus, foreign bodies in, 85, 1 

stricture of, 19, U 
Olecranon of ulna, fractures of, 166, 11 
Olfactory apparatus and facial nerre, 

246, U 
Orthodiagraph, 2, U 
Os calcls, fracture of, 270, It 
OsteomyeliUs, 202, 1 

of spine, 288, It 
OTSilan cyst, 43, iy 

malignant, 57, 11 
Ovary, cyst adenoma of, 57, 11 



Pediatrics. 94. 1 ; 143, 11 ; 175. ill ; 167, iv 

German, status of, 206, iv 
Pain, thoracic. 122, i 
Pains, arm, 86, 1 
Palsy, Ball's, 252, U 
facial, 241, 11 

Bell's sign of, 354, U 

causes of, 260. 11 

lachrymal disturbances in. 258, 11 

nerve anastomosis for, 241, 11 

secretory dieturbances In, 268, 11 

•Igns of, 252, 11 

uniUteral, 244, U 
Pancreas in diabetes, 288, 1; 78, iv 
Paralysis following trauma, 71, i 
Paresis, 117, iv 
Patella, fracture of, 171, 11 
Pellagra. 258, 1 
Pelvis, contracted, craniotomy in, 109, iv 

forceps in, 198, Iv 



treatment of birth in, 195, Iv 
version in, 198, iv 
Perinephritis, 215, 11 
Peripheral nerves. Injuries to, 299, 1 
Peritoneum, hydatid disease of, 97, 11 
Peritonitis, hydatid, 97, 11 

diagnosis of, 109, li 
etiology of, 103, U 
prognosis of, 115, 11 
prophylaxis, 128. 11 
reported cases of, 124, 11 
symptomatology of, 107, 11 
treatment of, 120, li 
tuberculous, 123, ill 
Pernicious anemia, 238, 1 
Pertussis. 227. 1 
Pfelffer. Damon, 111, ill 
Phenolphthaleln, dangers of, 254, 1 
Phenolsulphonephthaleln, 243, 1 
Phlebectasis, 306, ill 

Physiotherapy In industrial surgery, 165, 
ill 

cost of, 200, Ul 
equipment, 201, ill 
in treatment of Joints, 106, ill 
of dislocation. 196. Ill 
of muscle injuries. 199, 111 
of nerve injuries. 194, Hi 
of sprains, 196, ill 
of tendon injuriefi. 199, ill 
supervision of, 200, ill 
Pleura, actinomycosis of, 14, Ul 
Pleural endothelioma, 169, Iv 
Pleurisy, drainage of, 262, 1 
eosinophilic, 143, iv 
hemorrhagic. 143. Iv 
Pneumoconiosis, 209, iU 
Pneumonia, 199, 1 
in child, 190, Ul 
non-tuberculous, chronic, 37, 11 
without fever, 191, Ui 
without leucocytosls, 191, lU 
Pneumoperitoneum, 254, 1 
Pneumothorax, artificial, 216. 1 
Polteau, M., 19, lU 
PoliomyeUtls, 229. 1 ; 167, iv 
Polycythtemia rubra vera, 234, 1 
Popliteal vessels, wounds of, 802, ii 
Portal vein compression due to duodenal 

ulcer, 164, It 
Potassium iodide for actinomycosis. 107, Ul 
Pott's disease and spine injury, 157, i 
fractures. 148. 11 
cervical, 282, iv 
lumbar, 286, It 
thoracic, 234, It 
Pregnancy, bleeding In, 7, 1 
causes of strain in, 2, 1 
danger signals during. 1, 4. 6. 1 
exaggeration of normal signs In, 11, 1 
healthy, 3, 1 
Influenxa and, 204, 1 
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nerroas dgns of, 12, 1 

objective danger aigns Id, 16, 1 

pein In, 0, 1 

pressure effects of, 14. 1 

stress period, 1, 1 

sypUlis and, 15, 218, 1 

renereal disease and, 15, 218, 1 
Prevesical space, abscess of. 111, ill 
Prostate, abscess of, 70, 11 

bypcrtrophy of, 236, It 
Pubis, fracture of, 190, 11 
Pulmonary abscess, 106, i 

followlnf injury to cbest, 148, 1 
following tonsillectomy, 21, 1 

actinomycosis, 1, HI 

gangrene, 16, 111 

glanders, 4, 111 

syphiUe. 198, 1 ; 4, 16, iU 

thrombosis, post-operative, 268, i 
Psycboneuroses, value of food In, 166, Hi 
Pyelitis, 216, 11 

trauma and, 239, iv 
Pyelonepbritis, 217, U 
Pyelotomy, 221, U 
Pyloric stenosis, 94. i 
Pyonephrosis, 217, 11 

R 

Rachitis. 259, 1 ; 176, 212, iv 
Radial vessels, wounds of, 194, 1 
Radio-therapy for carcinoma, 49, 11 
Radius, fracture of lower end of, 159, U ; 
250, iU 

reduction of. 250, ili 
Radium. 803, 1 ; 51, 11 

action of, on cancer cells, 61, U 
on normal cells, 61, 11 

application of, 47, 11 

for cancer, 20, 31, 1 ; 46, il 

for sarcoma. 60, il 
of lung, 54, 11 
Ravdin. Elizabeth Olenn, 138, Ui 

I. 8.. 138. m 
Reclamation service, hospital fund of, 195, 

U 
Rectocele, 54, It 
Rectovaginal flstula, 59, It 
Rectum, cancer of, 278, 1 ; 32, It 
Renal glycosuria, 241, 1 

veins thrombosis of, 182, ill 
Retropharyngeal abscess. 283, It 
Reynolds, Cecil Edward, 255, IU 
Rhinoscleroma and actinomycosis. 81, 111 
Robert. George P., 83, lit 
Rickets. 259, 1; 176, 212, Iv 

relation of to diet, 178, It 

spine in, 288. Iv 

ultra-violet light for, 176, It 
Rupture of facia of eternal oblique, 181, 11 

of kidney, 282, IU 



Sacral dermoid cyst, 82, 1 

region, pain in, 237, iv 
Bacro-lliac joints, pain in, 237, iv 
Sacrum, fracture of, 192, U 
Sailer, Joseph, 19, U 
Salpingitis. 48, Iv 
Sarcoma of clavicle. 295, 1 

of Uver, 78, 84, 11 

of lung. 54. 58. 11 

of femur. 220, Ul ; 60, U 

of radium, 60, U 

of stomach, 274, 1 

periosteal and actinomycosis. 81. Ill 
Saner, L. W., 94, 1 

Scar on weight-bearing surface, 124, 1 
Scarlet fever, 228, 1 

adrenal injury following, 8. Iv 
Schauta, Frledrlch, 195, Iv 
SchUtter's disease, 133, 1 
Scurvy, 258, 1 

Infantile, 189, Ul 
Semilunar carpal bone, dislocation of, 226, 

Ul 
Seminal vesiculitis, 221. U 
Serum, antlpneumococcic, 200, 1 

antityphoid, 228, 1 
Shackleford, H. H., 88, Iv 
Sharpe, William, 227, 11 
Shick test, 225, 1 
Silver arsphenamin, 222, 1 
Sigmoid, cancer of, 32. iv 
Sinus arrhythmia, 10, U 
SkiUem, P. O., 63, U ; 61, Iv 
Skin, actinomycosis ot 73, 80. ill 

graft following a scald, 189, U 
SkuU, fractures of, 250, Hi; 271, It 
causes of, 278, Iv 
compression, 266, 270, IU 
inner table of. 270, 111 
mechanism of, 259, IU 
outer table of, 270, ill 
Smith, Blsworth 8., 88, iv 
Speese, John, 262, 1 

Spinal accessory nerve, anastomosis ^itli 
facial, 264, 11 

cord, tumor of, 159, Iv 
Spine, clinical injuries of, 232, iv 

examination of, 230, Iv 

Injury and Pott's disease, 157, 1 

mechanism of, 217, It 

movements of. 217, iv 

muscles of, 218, It 

rotation of, 228, Iv 
Spondylitis deformans, 238, Iv 
SpondyloUsthesls, 236, It 
Sprains. 196, Ul 
Steel In eye-baU, 242, Ul 
Stiff joints, 242, Iv 
Stomach, diseases of, 251, 1 

sarcoma of, 274, 1 

ulcer of, 252, 270, 1 



Digitized by 



Google 



312 



GENERAL INDEX 



Straus* operation for hammer-toe, 69, 11 
StlUUna, Arthur WllUam. 82, 11 
Streptococcus hemoljticus and Influensa, 
208, 1 
InfectioDfl, 207, 1 
tonsils in, 207, 1 
Stricture of OMophagus, 19, 11 
Subclarian artery, approach to, 180, 1 

▼eln, wound of, 181, 1 
Sufar treatment of tuberculosis, 217, 1 
SuTfery of chest, 262, 1 

of larfe bowel, 20, It 
Surgical kidney. 208, il; 281, lU 
claasiflcatlon of, 281, iU 
summary of, 808, iil 
SynoYlal capsulectomy, 61, It 
SynoTltis, hypertrophic tIIIous, 61, It 
Syphilis, actinomycosis and, 81, ill 
arspbenamin in, 220, i 
cerebral, 117, It 
In children, 219, 1 ; 212, It 
extragenitnl chancre and, 251, It 
preTalence of, 218, 1 
In pregnant women, 15, 218, 1 
pulmonary, 198, 1 ; 4, 0, ill 
Wassermann reaction In, 218, I 
Systolic murmurs, 8, II 
aorUc, 9. II 
mitral, 9, U 
tricuspid, 9. 11 



Tabes dorsalls, relation to trauma, 187, 1 
Tachycordla, 245, 1 ; 11, 11 

paroxysmal, 11, 11 
Talley, James E., 1, 11 
Taylor, J. Madison, 85, 1 
Tendon injuries. 149, ML 
Testicle, transplantation of, 76, 1 
Tetanus, post-operative, 301, 1 
Thigh, foreign body in, 66, 11 

fractures of, 162, 11 
Thoracic pain, 122, 1; 238, It 

due to aneurism. 125, i 
due to deltoid bursitis, 120, 1 
due to vertebral arthritis. 124, 1 
Pott's disease, 234, Iv 
Thoracotomy, 262, 1 
Thrombosis, mesenteric, 276, 1 

of inferior vena cava, 182, lU 
of renal veins, 182, 111 
pulmonary, post-operative, 268, 1 
Thyroid gland, 284, 1 

transplantation of, 76, 1 
Thyroidectomy, 63, II 
Thymus, enlarged, 190, Hi 
Tibia, faulty weight-bearing line in, 147, i 
Tibial vessels, anterior, wounds of, 308, ii 

posterior, wounds of, 312, 11 
Tibio-peroneal vessels, wounds of, 802, 
804. 11 



Tongue, actinomycosis of, 34, ill 

carcinoma of, 286, I 
Tonsillectomy and pulmonary abacMt, 21« 

196, 1 
Tonsils and streptococcus infections, 207. t 
Torticollis, 232, It 
Transplantation of thyroid and testicular 

glands, 76, 1 
Trauma, cancer following, 260, It 
Tricuspid systolic murmurs, 9, 11 
Trigeminal neuralgia, 300, 1 
Trlgonltls, 221, li 
Tuberculosis, 216, 1 

actinomycosis and, 80, ill 
acute miliary, 192, HI 
artificial pneumothorax In, 216, i 
auricular fibrillation in, 19, I 
chemotherapy in. 217. I 
complement fixation In, 216, 1 
hydatid disease and. 97, II 
hyperplastic, of Intestines, 280, I 
influensa and, 217, 1 
In Infancy, 148, 11 : 212, It 
autopsy evidence, 144, 11 
defense against, 144, U 
diagnosis of, 146, U 
extent of, 144, U 
prevalence of, 144, 146, 11 
prevention of, 144. 146, 11 
mitral disease and, 19, 1 
of epididymis, 173, 11 
of hip, 286, It 
of Intestine, 23, It 
of kidney, 212, U 

pulmonary, adrenal injury In, 16, It 
sugar treatment of, 217, 1 
Terrucosa cutis, 32, 11 
Tuberculous colitis, 218, 1 

lymphadenitis In children. 110, 115, I 
meningitis, 112, It 
peritonitis, 123, ill 
Tumor of fourth ventricle of brain and 

diabetes, 78, iv 
Tumors, brain, 227, II 
of kidney, 293, 111 
Typhoid carriers, 223, 1 
fSTer, 222, 224. 1 

adrenal injury In, 12. It 



Ulcer, gastric. 252. 270. 1 ; 234, It 
etiology of, 278, 1 
on posterior wall, 271, 1 
simulating heart block. 138, 11 
Ultra-Tlolet light for rickets, 176, It 
Ulna, fracture of, 166, 11 
Ulnar vessels, wounds of, 279, U 
Umbilicus, abscess of. 111, 111 
Urachus, cysts of. 111, 119, ill 
Uterus, fibroid tumor of, 69, Iv 
radium In cancer of, 803, 1 
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Vacclneg In influenxa, 206, i 

VarlceUa, 227, 1 

Varicose veins complicating fracture of 

fibula, 189, 1 
Vein, jugular, wounds of, 179, 1 

subclayian, wound of, 181, i 

yertebral, wound of, 181, i 
Vena cava, inferior, thrombosis of, 132, Hi 
Venereal diseases in pregnancy, 15, 1 
Venous hematoma, 169, 1 
Vertebra, fifth lumbar, yariation of, 222, iv 

fracture dislocation of, 193, ii 
Vertebral vein, wound of, 181, i 
Visceroptosis, 285, iy 
Vlvant, Jospeb, 112, iy 
Vitamins, 266, i 
Voronoff, Serge, 76, i 



Vulya, epithelioma of, 68, ii 
Vulvectomy, 68, ii 

W 

Walsh, James J., 166, ill 
Wassermann reaction, 218, I 
Weber. P. Parkes, 91. U; 132, iU; 78. fy 
Whooping cough, 227, I 
Wood alcohol, 261. 1 
Workman's backache, 216, iy 
Wounds of blood vessels, 164-177, i ; 279- 
812, it 



X-rays for cancer, 46, i 

for tuberculous adenitis, 110, i 
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